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ABsaiavcT OF the disclosope 



Compounds of formula (I) wherein Z represents a 
methylene group, a methlne group, a group of formula >NH or a 
group of formula >K-, and W represents a methylene group, a 
methine group, a sulfur atom or a group of formula ps— >(o) , 
where y is 1 or 2; is a single or. double bond; at least 

one of Y^, Y^, and Y* represents a carboxyl group, a 
sulfonamide group, or a group of formula -(A)p-Bi-TS wherein A 
is S or' O, is a carboxyl group, a thiooarboxy group, a 
ditbiocarbojcy group, a sulfonamide group or a tetrazolyl 
group, is a bond, an optionally substituted alkylene group 
and E is 0 or If the rest of Y^, Y^ and are the same or 
different and are H, halogen, nitro, OH, SH, NHj, optionally 
substituted aUiyl, alkoxy, alJcylthio, alHylsalfinyl, 
alkylsulfonyl, aryl, aralkyloxy, aralkylthio, and Y^ + may 
together by a laptone or keto? one of and is H, alkyl, 
alkanoyl, aryl, aryicarbonyl , araltyl, carboxyl, sxilfonamide 
or a group of fotmula -(0)^-8^-1^, wherein is COOH, 
sulfonaBide or tetrasolyl, B* is an optionally substituted 
alkylene, and a 0 or 1; the other of and B? is II, alkyl, 
aryl or aralKyl, or and together represent a group of 
formula (lb'), wherein (r'', r" and if^ are the sane or 
different and each is H, OH, halogen, haloalRyl, optionally 
substituted alkyl, alkoxy, alkylthlo, alkylsulflnyl or 
alkylsulf onyl] ; B? is H or an amino protecting group.; sind 
pharnaceutically acceptable salts and esters thereof are 
allosteric effectors at muscarinic receptors, and are useful 
in the treatment and prophylaxis of disorders -associated with 
muscarinic receptors. 
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HETEROCYCLIC COHPOlfNQS, USEFUL AS ALLOSTERIC EFFECTORS AT IWSCARINIC KCEPTQRS 



The present invention relates to compounds useful as 
allosteric effectors at muscarinic receptors, to uaes of 
such ccnipounds and to the synthesis of such con^Kninds. 



Acetylcholine is known to bs associated with memory, 
and it is also known that there are decreased levels of 
acetylcholine in the brain in sufferers X)f Alzbeinter's 
Disease. 

In an attempt to provide a cure Cor aizheimer's 
Disease, various groups have endeavoured to alleviate 
the cholinergic deficit in vivo . This has been, done, 
for e(»:ainple, by using cholinesterase inhibitors {to 
reduce the rate of acetylcholine brealcdown) or by using 
alternative agonists to aerve as a supplement to 
acetylcholine . 

Neither course of action has proved successful, as 
the effect of each is generalised, so that acetylcholine 
throughout the body and at all receptors is prevented 
from breaking down, or supplemented (or both) , without 
specifically targettiiig those receptors involved in 
Alzheimer's disease. Enhancing the effect of 
acetylcholine at some receptors caii cause depression, 
for example, so that these couiiBes of action are not 
being pursued. 



More specifically, acetylcholine acts at receptors 
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which fall into two classes; muscarinic and nicotinic. 
It is believed tbat the misciuciiiic receptors are 
involved in Alzheimer's disease^ 



The muscarinic receptors . belong to tiie family of 
G- protein coupling receptors, and have £)een classified 
into three subtypes on the basis of their pharmacological 
properties and into five subtypes from their molecular 
structures. . The nomehclature of muscarinic receptor 
subtypes has baen confused, and, at the Fourth 
International Synposium on Muscarinic Receptors, it vas 
recomnended that subtypes based on the antagonist 
binding properties be referred to s.b-«^, Mj, Mj, 



^ and tbat those baaed q 
called Kil-mS (sae bslcw) . 



molecular structure be 
This nomenclature is used 



Muscarinic recieptor ndnenclature 



M-DX 116, 

hinibacine , 
m/tramine, 
gallaiiiine* 



K3 

E-fluoro- t 
hexahydrosila- 
difenidol, 
hexahydrosila- 
dif enidol . 



460 466 S89/590 478/479 531/532 



Recently, it has been possible to use cells 
expressing ml-m5 receptors. These cells are pure 
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preparations of each rieceptor subtjp® and axe very 
useful for characterizing each subtype and for screening 

for subtype specific agents. 

Studies have been performed on muscarinic receptors 
in the heart (M2) using the antagonist N-methyl- 
Bcopolamine {NMS} , and these have established that the 
binding of this antagonist can be affected by other 
agents, but that these agents do not necessarily act at 
the ms binding site. Such action at a different 
bin din g site is known as allosteric action, or 
allosterisjn. Tucek at ai- [J- Neurochera. (1993), 61, 
Suppl., S19] have shown that the nemomuBcuXar blocking 
drug, alcuxoniian, allosCerioally increases the affinity 
of M2 muscarinic receptors in the heart for MMS. 

It was reported by Riker and Wescoe in 1951 that 
gallamine had a negative action on heart receptors [Ann. 
H. Y. Acad. Sci., £1, 373-94 (1951)}. It was 
subsequently established that gallaitiine was not a 
competitive antagonist for acetylcholine, 

waalbroeek et al. [J. Recap. Ebb., i, 787-808 
(1988)] reported that curare acts allosterically against 
imiacariiiic receptors in the brain, but these results . 
cannot be repeated. 

Tubocurarine and batrachotoxin have also been 
reported tc have negative allosteric effects on 
antagonist binding. 

Birdsall St al. [Pierre Fabre. Monograph Series, i. 
New Concepts in Alzheimer's Disease, Ed's Briley, M, , £t 
al-, Macmillan Press, Chapter 9, 103-121] speculate that 
"the muscarinic receptor sub-types exhibit a selectivity 
in their binding profile for allosteric agents, and it 
may hence be possible to selectively 'tune up' 
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muacarinic reapoases". la this respect, the authors 
were raCerring to the diCSereace between the receptors 
found in the CMS and those in other parts of the body. 

la fact, we have now fouiad that certain contpauads 
are capable of action at the ml receptor. In addition, 
certain confounds are capable of selectively acting as 
positive alloateric effectors for acetylcholine at the 
ml receptors, but not at other receptors, 

Qftiects QE the Jjaventiga 

A first object of the invention "is to provide 
contpoundB ^icb will have an .allosteric effect at any of 
the muscarinic receptors described above. 

A second object of the invention ia to provide 
coH^XKiads which will have an effect on muacarinic 
receptors in such a manner as to assist in the 
prophylaxis and/or treatment of any of the conditions 
described above, or any condition associated ia any way 
with, muscarinic receptors. 

Thus, the present invention provides, ia a first 
aspect, a method of regulating inl receptor response in 
vivo in a mBnmaliBn subject, comprising the step of 
administsring to said subject an effective amount of a 
selective allosteric effector to regulate said 
receptor, la a preferred eaibadiment, the allosteric 
effector exhibits positive cooperativity with — - 
acetylcholine at said receptor. 

One class of compounds of the present invention are' 
those compounds of formula (I) : 
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wherein; 

Yl, Y2, Y3 and 1^4 are the same or different and each 
represents a hydrogen atom, a halogen atom, a oitro 
group, a cyano group, a hydroatyi group, a thiol groujp, 
an amino grov^, an allcyl group having from 1 to 6 carbon, 
atoins, an alkyl group having fron 1 to C carbon atoms 
aad substituted with a keto group or at leiast one 
mbstituent a defined below, a haloalkyl group having 
from 1 to 6 carbon atoms, an allEylthio group having from 
1 to 6 carbon atoms, a carbossyl group, a protected 
carboxyl group, a sulfonamids group, a protected 
sulfonamide group or a group of formula 
-(O)p-B^-T^, 

wherein represents a carboxyl group, a 
thiocarbosty group, a dithiocarboxy group, a 
protected carboxyl group, a protected thlocarboxy 
group, a protected dithiocarboxy group, a 
sulfonamide group, a protected sulfonamide group or 
a tetrazolyl group, represents an alkylene 
group which has from 1 to 4 carbon atoms and which 
is unaubstituted or is substituted by at least one 
of substituenta a, defined below, and q is 0 or 1; 
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one of R and R represents a hydrogen atom, an 
alkyl group having from 1 to 6 carbon, atoms, an aryl 
group, a aubstituted aryl group, an arallcyl group, a 
substituted arallcyl group, an oxazolyl group, a 
substituted ostfazolyl group, a carboxyl group, a 
protected carboxyl group, a sulSQnaniide group, a 
protected sulfonamide group, or a group of formula 
- (A)p-B-^-T^, wherein A represents an oxygen atom 
or a sulfur atom, rapreaents a carboxyl group, a 
protected carboj^l group, a Bulfonamide group, a 
protected sulfonamide group, or a tecrasolyl group, 
represents an alkylene group which has from 1 to 6 
carbon atoms and which is unsubstituted or has one or 
more subBtituents selected from amino groups, protected 
• amino groups, hydroxyl groups, protected hydroxyl 
groups, oacazolyl groups and substituted oxasolyl groups, 
and Q is as defined above; 

and the other of and represents a hydrogen 
atom, an alkyl group having from i to G carbon atoms, an 
aryl group, a sijbstituted aryl group, an arallcyl group 
or a substituted araikyl group; 



R and R together, represent a group of f onmila (la) : 

P' 




I in which R* and are the same e 
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and each reprEsenta a hydrogen atom or an alkyl 
group 

having from 1 to 6 carbon atoms? 

and E.^ are the same or different and each 
represents a hydrogen atom or a group of formula 
- (0)p- {CHjjjj-T^ in. which represents a 
carboxyl group, a protected carboxyl group, a 
BUlfonainide group, a protecteid Bulfonainide group, or 
a. tetrazolyl group and n>0, 1 or 2, and s is as 
defined above; 

represents a hydrogen atom or' a hydroxyl group; 

r' represents a hydrogen atom, a carboxyl group, a 
protected csirbojqyl group, a sulfonamide group, a 
protected sulfonamide group, or a group of formula 
-(O)p-B^-T* in which represents a 
carboxyl group, a protected carboxyl group, a 
sulfonamide group, a protected sulfonamide group, or 
a tetrazolyl group and represents an alkyiene 
group which has from 1 to 4 carbon atoms and which 
Is unsubstituted or is substituted by at least one 
oC Bubstituents a, and q is as defined above; 

represents a hydrogen atom; 

or 

when E.^ repreEents an alkylthio group having from 
i to 6 carbon atoms, and together 
represent a lactone group; 

R^ represepts a hydrogen atoto or an alkylthio 
group having from 1 to € carbon atoms; 

or- 
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and together represent an oxo group] ,• 



r!0 

f Ob) 



Citt wfaich r", all, r12 and are the eante 
or different and each represents a hydrogen atom, an 
allcyl group having from i to G carbon atomB, a 
hydrtMtyallcyl group having from i to C carbon atorns 
an alkylthio group having from 1 to 6 carbon atoms' 
a hyaroxyl group, a carboxyX group, a protected 
carboscyl group, a sulf onajnide group, a protected 
sulfonamide group, or a group of formula 

in which represents a carbosyl group, a 
protected carbo=cyl group, a sulfonamide group, a 
protected aulfonamide group or a tecrazoXyl group, 
B represents an alkylene group which has from 1 ' 
to 4 carbon atoms and which is unsubstituted or is 
substituted by at least one of aubstituentg 
and, and a is aa defined above] ; 



and R together represent a group 6f foEmula (ic) : 




[in which K represents a hydrogen atom, an alkyl 
group having from 1 to e carbon atoms, a hydroxy- 
alkyl group liaving from 1 to 6 carbon atoms, a 
hydroxyl group, a cajSioxyl group, a protscted 
carboxyl group, a sulfonainide group, a protected 
eulfonainide group, or a group of foniiula 
-(0)p-B*-T^ in which T^, B* and e ara ais 
defined above; S?"^ and R''-^ are the saine or 
different, and each represents a hydrogen atom, an 
alteyl group having from 1 to 6 carbon atoms or an 
azyl group; Z is a methylene group, a group of 
fozmula >HH or a grou£i of forimila >II-, and.H is 
a methylene group, a sulfur atom or a group of 
formula >s-{0)^, where q is 0, 1 or 2, 
preferably 1 Or 2, provided that at least one of W 
and-Z la a methylene gfpup] ; 

. represents a hydrogen atom .or an amino protecting 
group; 



said substituents oe are hydroxyl groups, aryl groups, 
aral]iyl groups and substituted arallcyl groups; 



and pharmaceutically acceptable salts and eaters thereof. 
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In a preferred enibodinient , tliere ia provided a 
compound of formula (1) : 




wherein: ... .. 

Z represents a. methylene group, a aethina group, a group 
of formula >HH or a group of formula isN-, and W 
represents a methylena group, a mathine group, a sulfur 
atom or a group of foaraila >s-(0!y, idiere y is l 
or 2, provided that Z does not represent a group of 
fonrmla >NH when W represents a group of foxmula 

>S-(0).^; 

each represents a single bopd or a double bond, 
provided that when W represents a sulfur atom or a group 
of formula >S-*(0)y, then the bond between W 
and Z represents a single bond; 

at least one o£ Y-*-, y^, ai«J If* represents a 
carboxyl group, a protected carbojyl group, a 
sulfoaamiae group, a protected eulfonajnide group or a 
group of fortnula - (A)p-B''"-T^, 

vherein A represents an oxygeh atom or a sulfur atcim, 

r^resents a carboxyl group, a thiocarboxy 
group, a dithiocarboxy group, a protected carboxyl 
group, a protected thiocarbojcy group, a protected 
dithiocarboxy group, a sulfonamide group, a 
protected aiilfonamide group or a tetraaolyl group, 
B'"' represents a. direct bond, an alkylene group 
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Which has from 1 to 4 carbon atoms, or an alJeylene 
group which. has from 1 to 4 carbon atone and which 
is 

substituted by at least one substituent selected 
from substituenta a, defined below, and 
E is 0 or 1; 

any members of the group Y^. Y^, and y'* which 
are not as defined aborve nay be the sajite or different 
and each represents a hydrogen atom, a halogen atom, a 
nitro griouj), a hydroayl group, a thiol group, an ajnino 
group, an alkyl group having fron 1 to 6 carbon atoms, 
an alkyl group having from 1 to 6 carbon atoms and which . 
is substituted with a keto group or at least one 
substituent y defined below, an alkoxy group having 
from 1 to e carbon atoms, an alkylthio group having from 
1 to e carbon atoms, an alkyleulfinyl group having from 
1 to 6 carbon atoms, an alkylaulfonyl group having frotn 
1 to 6 carbon atoms, an aiyl group, an aralkyloxy group, 
an aralkylthio group, 



Y^, together with Y^, may represent ^ lactone group 
or a keto group; 

one of and represents a hydrogen atom, an 
. alkyl group having from i to 6 carbon atoms, an alkanoyl 
group having from l to 6 carbon atoms, an aryl group, an 
arylcarbonyl group having from 7 to is carbon atoms, an 
aralkyl group, a carboocyl group, a protected carboxyl 
group, a sulfonamide group, a protected sulfonamide 
group, or a group of formula -(0) -B^-T^, 

wherein represents a carboxyl group, a 
protected carboseyl group, a sulfonamide group, a 
protected sulfonamide group or a tetrazolyl group, 
represents an aHq^lene group which has from i 
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to 6 carbon atoms or an alkylene group whicti heta 
from 1 

to 6 carbon acama and which has one or more substitueats 
selected from amino groups, protected amino groups, 
hydroxyl groups and protected hydroayl groups, and 
a is 0 or 1? 

the other of R''' and E.'* representing a Hydrogen atom, 
. an alkyl group having from i to 6 . carbon atoms , an aryl 
group or an. aralkyl group. 



R and R tpgethax represent a group o£ fomniXa 
(Xb'): 



[in which r''", R^^ and R^^ are the same or 
different and each represents a hydrogen atom, a 
hydroxy group, a halogen atom, a haloalkyl group, an 
alkyl 'group having from 1 >to 6 carbon atoms , an 
alkyl group having from 1 to 6 carbon atoms and 
having at least one substicuent if defined below, 
an alkoxy group having from 1 to 6 carbon atoms, an 
alkyl thio group having from 1 to 6 carbon atoms, an 
alkylsulfinyl group having from 1 to 6 carbon atoms 
or an alkylsiilfonyl group having from 1 to G carbon 
atoms] ; 




represents a hydrogen atom or an amino protecting 
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group; 

said aryl groups being carbocyclic aromatic groups 
having freun 6 to 14 carbon atoms, which may be 
unaubBtituted or substituted with at least one 
aubstituent selected from aubatituents p defined below; 

the aJJcyl parts of said aralkyl groups having from l to 
3 carbon atoraa, the aryl part being as defined above; 

subetltueats a 

hydroxyl groups, alkyl groups having from i to 6 carbon 
atoms, aUcooty groups having from 1 to 6 carbon atoms, 
aikylthio groups having from 1 to 6 carbon atoms, aryl 
groups, as defined above and arallcyl groups as defined 
above; 

aubatituenta p 

haaogen atoms, nitro groupa, hydroxyl groups, amino 
groups, protected amino groups, alkyl groups having from 
1 to 6 carbon atoms, alkoscyearbonyl groupa having from 2 
to 7 carbon atoms, carboxyl groups, carboocamide groupa 
and aralkoxy groups wharein the aralkyl part la as 
defined aiiavsj 

hydrotxyl groups, halogen atoms and aryl groups as 
. defined above; 

and phannaceutically acceptable salts and esters thereof. 

Other aims, objects, aspects and embodiments of the 
present invention will become clear as the description 
progresses . 
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Pet?j, l sd Dftftrription of tht. T^Yp^^^■^,,^ 

We prefer that W is a methine group, a methylene 
group or a sulfur atom, pre£eraiily a reethine group. 

In the coitpounas of the invention, wa prefer that 
the bonds represented by ^ are preferably double bonds. 

Preferably, at least one of y^, Y^, y^ 
y* represents a carboxyl group, a sulfonandiie group 
or, praferabXy, a group of fonnula - (A)p-B'''-T^. 

A preferably represeats an axygen atom, where it 

SiXlstB. 

preferably represents a carboxyl group, a 
thiocarboxy group, a dithiocarboxy group or a tetrazolyl 
group, preferably a carboxyl group or a tetrazolyl group. 

preferably represents an alkylene group which 
has frozn 1 to 4 carbon atoms or an alkylene group which 
has from X to 4 carbon atoms and which is substituted by 
at least one aralkyl group, although we prefer the 
alkylene group to have 1 or 2 carbon atoms . 

We prefer e to be 0. 

Where any members of the group Y^, Y^, Y-^ and 
Y are not defined above, then, we prefer them to be 
the same or different with -each representing a hydrogen 
atom, a hydroxyl group, a thiol group, an alkyl group 
haying from 1 to 6 carbon atoms, an alkoxy group having 
from 1 to 6 carbon atoms, an alkyl thio group having frotft 
1 to 6 carbon atoms, an alkylsulf inyl group having from 
I to 6 carbon atoms, an alkylsulf onyl group having from 
1 to 6 carbon atoms, an aralkyloxy group, an aralkylthio 
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y , together with Y , optionally representing a keto 
group. Particularly preferably, the others of the group 
Y^, y^, Y-^ and y'' are the same or different with 
each representing a hydrogen .atom, an alkyl group having 
from 1 to 6 carbon atoma, an alkoxy groiip having from i 
to 6 carbon atoms or an aljcylthio group having from 1 to 
6 carbon atoms. 

One of -S?"- and preferably represents a 
hydrogen atom, an alkyl group having from 1 to 6 carbon 
atoms or an aryl group, particularly preferably a 
hydrogen atom or an alkyl group having from 1 to 4 



The other of ^'^ and preferably represents a 
hydrogen atom, an alkyl group having from 1 to 6 carbon 
atoma or an aryl group, particularly preferEtbly a 
hydrogen atom or an al3cyl group having from 1 to 4 
carbon atoms. 

We particularly prefer that and E.^ together 
reprfssent a group of formula (la) . We also prefer, that 
R^°, R^^ and are the same or different and 
each represents a hydrogen atom,' a halogen atom, an 
alkyl group having from 1 to 6 carbon atoms, aa alkoxy 
group having from 1 to 6 carbon atoms or an alkyl thio 
group having from 1 to 6 carbon atoms, 

E.^ preferably represents an aralkyl group, 
particularly a benzyl or phenethyl group, or a benzyl or 
phenethyl group substituted with at least one 
substituent selected from the group consisting of 
halogen atoms and nitro groups. We especially prefer 
that V? represents an unsubstituted benzyl group. 

In the compounds of the present invention, we prefer 
that any aryl groups are selected from carbocyclic 
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aromatic groups having from 6 to 3.0 carbon atoms and 
carbocyclic aromatic groups having from 6 to 10 carbon 
atoms and which have at laaat one substitueat selected 
from Bubstituents p, above. 

la the compouaOs of the present iHvention, we prefer 
that any aralkyl groups are unsubatituted or substituted 
with at least one subatituent selected from the group 
consisting of halogen atoas and nitro groups. 

In the coatpouncis which follow, it will be 
appreciated that, as in the con^pounds above, any 
preferred restrictions on subatituent gro«cpa are 
generally applicable to any coinpounds of the present 
invention. 

Preferred conpounds have the fornttila (I) : 




wherein W is -S-, -C^zz. or is a grovtp of .Formula. 
>S-(0).y where v is 1 or 2; 

Z is -Ciii, >N- or »N-; 

the dotted lines individually indicate that the bond to 
which they are adjacent ia a single or a double bond; 

represents a hydrogen atom, a thiol group, a 
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hydroxy group, & cyano group, an acetyl group, an alkyl 
group having from 1 to 6 carbon atoms, a perhaloaXkyl 
group having 1 or 2 carbon atoma, an alJcylthio group 
having from 1 to S carbon atoma, an alkyl group having i 
or 2 .substituents selected from substituents g belowj an 
aralkyl group or an aralkyl group substituted with one 
or more substituents selected frram substituents f below; 

and are the eajne or different, and each 
represents a hydrogen atom, an alkyl group having from i 
to 6 carbon atonts, a carhoxyl group, an alkyl carbonyl 
group having frcitti 1 to 6 carbon atoms, a hydroxyl group, 
an alkoay group " hikviiig from 1 to 6 carbon atoms, an 
alkooty group substituted with one or more substituents 
selected from siibstltuents g below, a cyano group, a 
carbamoyl group, a. group of Ponmila •COSSS^'^t?^ , 
wherein and are as defiaed below, an 
alkyl thio group having from 1 to 6 carbon atoms, an 
alykthio group substituted with one or more substituents 
selected from substituents f below or an alkyl group 
substituted with one or more substituents selected from 
substituents b below; 

rejEesaeiitB a hydrogen atom, an alkyl group having' 
from 1 to G carbon atoms, an aXkoxy group having from 1 
to 6 carbon atoms, an aryloxy group, an alkyl thio group 
having from 1 to 6 (sarbon atoms, a hydroxyl group, a 
■ thiol group, a iriethylsulfonyl group, a methylsulf inyl or 
an arylthio group; 

repreasnts an alkyl carbonyl group having from 1 to 
6 carbon atoms, a hydrogen atom, a methylsulfonyl group, 
an alkyl group having from 1 to carbon atoms, a 
benzoyl group, a benzoyl group substituted with one or 
more substituents selected from substituents f below, an 
aryl group, ah aryl group aubstitued with one or more 
substituents selected from substituents f below, an 
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al]{yl group having from 1 to 6 caarbon sitains and 
substituted with one or more substituents selected frtxn 
substituenta h below, an axallcyl group wherein the aJJcyl 
paxt has Crom 1 to S carbon atoms or an arall^l group 
wherein the alkyl group has from I to 6 carbon atoms and 
the aryl peurt is substituted with one or .more . 
substituents selected from substitents £ below; 

and are the same or different, and each 
represents a hydrogen atom or an ELLkyl group having from 
1 to 6 carbon atoms , 

or 

together, S?" and form a phenyl group fused at the 
bond joining and R''', said phenyl group optionally 
being substituted with one or more of substitueats f ' 
below, one of the ring carbon atoms optionally being 
replaced by a nitrogen atom; 

said aryl groups and axyl parts of said araljtyl . 
groups toeing carbocyclic aroniatic groups having from 6 
to 14 carbon atoms, which may be unsubstituted or 
eubBtiCuted with at least one substituent selected front 
substltuents f defined below; 

eutegtiitwentg £ _ . 

aryloxy groups, nitro gro^^a, halogen atoms, carbamoyl 
groups, hydroocy groups, allcoxy groups having 1 to 6 
carbon atonis, tetrazolyl groups, carboxyl groups and 
aryl groups; 

subBtitueqtg a 

aryl groups, carbojcyl groups, cyano groups, hydroxy 
groups, halogen atoms, thiol groups, amino groups saS. 
mono- or di- alJtyl amino groups wherein said alkyl 
groups each have from 1 . to 6 carbon atoms , groups of 
formula OOHR^^R^^ wherein and R^^ each 
represents an alkyl group having from. 1 to S carbon 
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atoms or, together with the nitrogen to which they are 
joinea form a cyclic or heterocyclic group, or a group 
of Eormula CSm^V^ where and R^^ are as 
defined above; 

au3gatit;uents..h 

tetrazolyl groups, carboxyl groups, phenyl groups, 
phenyl substituted with one or more eubstituents 
selected from substituenta f above, carbamoyl groups, 
sulfonamide groups, protected sulfonamide groups, 
carbonylulfonamide groups, hydroxyl groups, alkoxy 
groups having l to 6 carbon atoms, thiol groups, 
alkylthio groups haviag from 1 to 6 carbon atoms, aryl 
groins, heterocyclic groups, .carbonyl groups, 
tbiocarbonyl groups, groups of Formula COWH,^°R^^ , 
wherein R^" and R^^ each represents an alkyl group 
having from 1 to 6 carbon atoms or, together with the 
nitrogen to which they are joined fonn a cyclic or 
heterocyclic group, or a group of Formula CSHR^°H'^^ 
where and R^^ are as defined above; 

SROVTDED THRT not all Of Y^, Y^, , and 

are hydrogen atoms and, when the dotted lines represent 

single bonds, Chen any of Y"''., Y^, Y"' and Y* may 

also represent a Jceto group and/or any of Y^, Y^, 

Y^ and Y* may also represent two such groups Y^, 

Y^, Y^ and y*, 

and phEimiaceutically acceptable salts and esters thereof. 

Xtt the above formula, it will be appreciated that 
the substituenta Y""", , Y^ and Y^ have been 
allocated particular positions, which are preferred 
positions . 



Another class of compounds of the present invention 
are those coinpounda of formula (II) : 
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wherein: 

Y^' repreBents a hydrogein atoaii a halogen atom, a 
Ritro group, a hydroxyl group, an amiilo group, an alkyl 
group having from 1 to 6 carbon aeoms, an aryl group, a 
substituted aryl group, an araikyl group, a substituteii 
arallqrl group, or, when both R"^' and H^' are . 
hydrogen atoms, a group of fonraila -B-T, wherein T 
reprasGnta a carboxyl group, a sulfonamide group, a 
protected aulfotiaaide group or a tetrazolyl group and B 
represents an alkylene group having from 1 to 4 carbon 
atoms and being optionally substituted by a phenyl or 
benzyl group, said phenyl or benzyl group being 
optionally substituted by one or more substituehts 
selected from halogen atoms, sitro groups, hydroxyl 
groups, amino groups and methyl groups; 

represents a hydrogen atom or a group of fomwia 
-B'-T', wherein t; .represents a carboscyl group, a 
sulfcaianide group, a protected sulfonaxnide group, or a 
tetrazolyl group and B' represents an allcylene group 
having from 1 to 4 carbon atoms and being optionally 
substituted by an amino grbup; 
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R^' represents a hytirogen atom; 

or 

K^' and R^' together represent a group of formula 
(la): 




[in which E* stud R* are the same or different 
and, each represents a hydrogen atom or an alkyl 
group having from 1 to 6 carbon atoms; 

R^ and R^ are tlie same or different and each 
represents a hydrogen atom or a gro\ip of fonnula 
-tCHjjjjj-T" in which T" represents a caxboacyl 
grdui), a sulfonamide group, a protected sulfonamide 
groiip, or a tetrazolyl group and n-0, 1 or 2; 

R^ represents a hydrogen atran or a hydroayl group; 

represents a hydrogen atom or a group of 
formula -((^jm-T"' in which T"' represents a 
carfaoxyl group, a aulfonaraide group, a protected 
sulfonamide group, or a tetrazolyl group and m^O, 1 
or 2; 

R^ represents a hydrogen atom or, together with 
R^, represeintg a lactone group; 
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repreaeues a hydrogen atom, a lietQ group or a 
metbylthio group] ; 



or 

and together represent a group of formula 

{lb-): 




[in which R'''^ represents a hydrogen atom or an 
alkyl group having from 1 Co 6 carbon atoms ; 

R^'^ represents a hydrogen atom or a group of 
formula - (CHj) ^j-T"" in which T»" represents a 
carboxyl 

group, a sulfonamide group, a protected sulConaoiide 
group, or a tetraasolyl group and n is as defined 
aJxive; 

R^' represents a hydrogen, atom, a hydraxyl group, 
a carboxyl group, a aulfonamide gxcm-p, a protected 
sulfonamide group, or a group oC formula - (0)^-8" -T*'" 
in which T"'" represents a carboxyl group, a sulfoiKimide 
group, a protected sulfonaniide group, or a tetrazolyl 
group, p-0 or 1 and B" represents an alkylene group 
having from 1 to 4 carbon atoms and being optionally 
substituted by a hydroxyl group, a phenyl group or a 
benzyl group, said phenyl or benzyl group being 
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optionally subacituted by one or more substituents 
selected from halogen acoma, nlcro grroupa, hydroxyX 
groups, amino groups smd methyl grdups; 

represents a hydrogen atom,, an alkyl group 
having from 1 to 6 cartoon atans , or .a methylthio 
group] ; 



H'^ represents a hydrogen atom or alkyl group having 
from 1 to 6 carbon atoiss substituted with a keto group 
and/or a phenyl group, said phejoyl .group being 
optionally substituted with one or more substitueats 
selected from halogen atotns, nitro groups, hydrosqfl • 
groins, amino groups and. methyl groups; 

and phamaceutically acceptable salts and esters thereof. 

Another class of compounds of the present invention 
are those coinpounda of f onraila (II) ; 




whferein: 

one of and R^' represents a hydrogen atom, an 
alkyl group having from 1 to C carbon atoms, an atyl 



■wossrosjTT 
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group, a substituced juryl group, an aralkyl group, a 
substituted aralkyl group, an oxazolyl group, a 
substituted oxazolyl group which is substituted by at 
least one of sutaatituents p, defined below, a ^roup of 
fosjnula - (A)p-B^-CX)OH, where A represents an oatygen 
atom or a sulfiir atom, p is 0 or 1, represents an 
alkylene group which has from 1 Co 6 carbon atoms and 
which is unsubstituted or is substituted by at least one 
subscituent selected from amino groups, protected amino 
groups, hydrojcyl groups, protected hydroxyl groups, 
oxazolyl groups and substituted oxazolyl groups; 

and the other of R^' and R^' represents a hydrogen 
atom, an alkyl group having from i to 6 carbon atonis, an 
aryl group, a substituted aryl group, an aralkyl group_ 
or a substituted arai3cyl group j 



R^' and together represent a gxoqp of formula 
(Id), (le) or (Ic): 




R'^* and V?"^' are the same or different and each 
represents a hydroxy group, a haloalkyl group having 
from 1 to 6 carbon atoms, a hydrdscyalkyl .group having 
from 1 to 6 carbon atoms, a carboxyl group, a protected 
carbojcyl group, a sulfonamide group, a protected 
sulfonamide group, or a group of formula 
-(O)p-B^./, 
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where represents an alkyletie group which haa 
from 1 to 4 carbon atoms and which is unsubstituted 
or is substituted by at least one of substituents 
Y, defined below. represents a carb03cyl 
sroup, a protected carboxyl groi^, a sulfomanide 
group, a protected sulEonamide group, or a 
tetrazolyl group, and q is as defined above; 

and R^^' are the same or different and each 
represents a hydrogen atom, an alltyl group having from i 
to 6 carbon atoms, a haloalJcyl group having from 1 to € 
carbon atoma, or an aryl group; 

Z represents a methylene group, a group of formula >mi 
or a group of formula >H-; 

W represents a methylene group, a sulfur atom or a group 
of formula >S-*(0)g, wherein q is as defined above; 

provided that at least one of 'W and Z is a methylene 

H^^' represents a hydrogen atom, a haloalkyl group 
having from 1 to 6 carbon atoms, or an alkylthio group 
having from 1 to 6 carbon atcsns; 

represents a hydroxy group; 

V."^ represents a carboxyl group, a protected carboxyl 
group, a sulfonamide group, a protected sulfonamide 
group, or a group. of formula -b'-t"', 

where b' represents an alkylene group tthich has 
from 1 to 4 carbon atoms and vhlch is unsubstituted 
or is substituted by at least one of substituents 
T, defined below, 'and represents a carbojcyl 
group, a protected carboxyl group, a sulfonamide 
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oproup, a protected sulfonaniide group, or a 

tetraaolyl groupi- 
ng xepreaentB ■ a hydrogen atom or an alkyXthio group 
having from 1 to 6 carbon atoms; 



and E.^ together represent a lactone group, when 
' represents an alkylthio group having from 1 to e 
carbon atomd; 



■ R and R together represent a oxo group; 

R"^ represents a hydrogen atom or an amino -protecting 

group; 

Y^' represents a hydrogen atom, a haXogen at«n, a 
carbcncyl group, a protected carboxyl group, a 
sulfonamide group, a protected sulfonamide group, or a 
groiqp of fonmila -B^-T^, 

where represents an alkylsne group which has 
£roin 1 to 4 carbon atoms and which, is tinsubstituted 
or is substituted by at least one of substituenta 

y, defined below, and represents a carbo3tyl 
group, a protected carboxyl group, a sulfonamide ' 
group, a protected sulfonainide group, or a 
t^trazolyl group; 

said substituents p are selected from allcyl groups- 
having from 1 to 6 carbon atoms, aralkyl groups, . 
substituted aralfcyl groups, carboxyl groups, nitra 
groups, halogen atoms and cyano groups; 
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said Bubgtituents y are selected from hydroxy groups, 
arallcyi groups, aaO. substituted aralkyl groups; 

and piiarmaceutically acceptable salts and esters thereof. 

Anotbar class of compounds of the present invention 
are those compounds Of formula (I) : 
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2196046 

-28- 



PCr/JPSSrt)l494 



represents a hydrogea atom, an aralkyl grovp, an 
aralkyl group which is aubat.itutsd by at least one o£ 
subatltuentB t, deCined below, or an aromatic acyl 
group; 

represents a hydrogen atom, a thiol group, an allc^l 
group having from 1 to 6 caiion atoms, a.haloallqrl group 
having from 1 to 6 carbon atoms, a sulfonamide group, a 
protected sulfonamide group, or a group of formula 

-E-CObHf 

represents a hydrogfea atom, an allcyl group having 
from 1 to 6 carbon atoms, an alkylthio group having from 
1 to 6 cai±)aa atoms, a taaloalkyl group having frckii 1 to 
e carbon atoms, a sulfonamide group, a protected 
sulfonamide group, or a group of formula -E-COOH or 
-E-Tet, where Tet reffresents a tetrassolyl group; 

represents a haloalkyl group having from 1 to 6 
carbon atoms, a sulfonamide group, a protected 
sulfonamide group, a group of formula -E-COOH or -E-Tet, 
where Tet is as defined above; 

represents a hydrogen atom, an alkyl group having 
from 1 to 6 carbon atoms, a haloalleyl group having from 
1 to 6 csodbaa atoms or a halogen ' atom; and 

.E represents an alkylene group which has from i to 4 
carbon atoms and which is unsubstituted or is 
substituted by at least oiie of eubstituents y, defined 
below, or an ogcyallcylene group which has from 1 to 3 
carbon atoms and which is uagubstituted or is 
stibstituted by at least one o£ substituents y, defined 
below; 



PRCWIDED that. 



^ . 2196046 

-29- PCr/n*9»0M94 

(1) When R^' and R^' hr,^>, ■ 

least one of ^^"^^/y—^ hydrogen aton^, 
Of foz^ia -E-COOH'and ^ J "'^^^'"^'^'^^ ^ 3-°«P 
hydrogen ate; represent a 

(2) When r1' ^2' repreaant . 
represent hydrogen atc»«; ' ^ ^ ^° ^^'^ 

represents a hy^o.«„ ..0=, IT^^/T^' ' , 
represents a carboy group T^T ^ 
liydrogen atom; ^ '"'^ represent a 

(4) when B^' and R^' t-„„„^;, 

fo««la (If) y3 represent a group of 

-«.-^ao.;.tr:LUT^— :r 

(5) when R^' and r^' 

represent hydrogen ato.s; ^ ^ both 

said subatituents c a™ = 1 

and nitro groups. atoms 
A most preferred class of n«™^ 
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... eotted clrcxe i^i«t« t^t the ring iu wl^cl. it i. 
present is fully uaaaturated; 

repres«it« a ben^l group optionally -^^^^^^^^ 
l^JL or .ubstituents B.lec«d fro. halogen 

atol andno group., nitro groups and hydro=c, groups, 

•51 forswla -Q-Alk-COOH wherein 

^21 «p.es^ts a ^^^J^^l, ° bond ^d Allc 

n reDresents an oxygen atom oj. » , , 

Jng substituted with a benzyl group optionally 
fuSLr substituted With Otie or «>ore sub.tituen« 

sriected .rc. halogen ato»., aMno groups, nitro 
groups and hydroxy groups; 

r22 represents a hydrogen atom; 

represents a hydrogen ate or a lower allcyl group. 



r»0 or 1 ; 
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OR 

the dotted circle indicates that the core triple xing 
structure is a 1,2,3,4-tetirBhydrocarbazole; 

R^°, a^^ ahd R^^ all represent hydrogen atoms and 

R^'^ represents a lower alkyl group substituted with a 
carbcatyl group; 

and r»l. 

In the ccxiipounda o£ formula (XXX) , idien the dotted 
circle indicates that the core triple ring structure is ■ 
a 1,2,3,4-tetrahydrocazloazole, then we also prefer those 
confounds wherein r^O for use in the therapeutic 
d.iidicatioin.s of the present invention. 

la the cbmpounda of formula (III) , when 
represents a substituted benzyl group, or aik ia 
substituted with a substituted benzyl group, then the 
preferred sutostituents on said benzyl group are halogen 
atoms, particularly preferably chlorine, fluorine and 
bromine atoma, or nitro groups, the preferred nunfber of 
substituents being 0 or i. 

In the coo^unds of formula (lil) , %lk is preferably 
a methylene, ethylene or propylene group, particulrly 
, preferably an ethylene group, and Z is preferably a 
carbon -carbon single bond. 

In the coKpounds of formula (III) , R^^ preferably 
represents a hydrogen atom or a methyl group, preferably 
a hydrogen atom. 

The present invention also provides the above 
classes of confounds for use in the treatment of 
dementia. 
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The present invention saso provides the above ' 
classes of compounds for use in -the traatinent of 
Alzheimer's disease and delirium and as sedatives for 
the central nervous system. 

The present invention still further provides the 
above claaaea of compounds for use in the manufacture of 
a medicament for the treatment of Alzheimer's disease. 

The invention also erabraeeg those compounda among 
those described above which are aovel. 

In the compbunds of the pteseat -iaveiltion. Where 
y^, ^. y3, y, r3, r", b, 

suJsstituent e or eubatitueat p represents a halogen 
atom, this niay be a fluorine, chlorine, bromine or 
iodilne atom and is preferably a fluorine or chlorine 

atom. 

Where Y^, Y^, Y^, y*, Y, K^, 1? , ^ , 
R*, R*', R^^ r",,r", r13, r", r"^ 
Bubstituent p or substituent y represents an alkyl 
Sroup having from 1 to 6 carbon atoms, this may be a 
straight or branched chain group having from 1 to 6, 
preferably from 1 to 4, carbon atoms, and exanples 
include the methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, sec-butyl, t-butyl, pentyl, isopentyl, 
, neopentyl, 2-methylbutyl, l-ethylpropyl, 4-methylpentyl, 
3 -methylpeatyl , 2 -methylpentyl , l-methylpentyl, 
3,3-dimethylbutyl, 2,2-dimethyltiutyl, l,l-dimethylbutyl, 
1,2-dimethylbuCyl, l,3-dimethylbutyl, 2,3-ditnethylbutyl, 
2-ethylbutyl, hexyl and isohe^cyl groups. Of cheae, we 
prefer those alkyl groups having from 1 to 4 oaiboa 
atoms, preferably the methyl, ethyl ^ propyl, isopropyl, 
butyl and isobutyl groups, and most preferably the 
methyl group. 
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Where y^, , Y^, y^, y, R^, r^'*, r^^, 
R^^ or repreaents aa alkylthio group having from 
1 to e carbon atoaia, this may be a straight or bra^iched 
chain group having from i to 6, preferably fro^ i to 4 
carbon atoms, and exainples include the aiethylthio 
■ethyithio, propylthio, isopropylthio, butyl thio 
asobutylthio, SGC-butylthio, t-butylthio,. pentylthio, 
isopentylthio, joeopsntylthio, 2 -methylbutylthio 

1- ethylprppylthio,- 4-meChylpentylthio, 3-methylpentyX- 
thio, 2-raethylpentylthio, 1-methylpeatyithio, 

3,3 -dimetbylbutylthio, 2 , 2 -dimethylbutylthio' 
l,l-di!nethylbutylthio, 1,2-diaiethylbutylthio' 
l,3.dixnethyUnityathio, 2, 3 -dimethylbutylthio' 

2- ethylbutylthio. hexylthio and isohe^ithio' group., of 
these., we prefer those alJcylthio groups having from i to 
4 carbon atoms, preferably the methylthio, ethyithio 
propylthio, ieoprbpylthio. butylthio and isobutylthio 
groups, and most preferably the methylthio group. 

Where ^, y3^ ^ ^ ^ 

T*, T^, T^, 7 10 li ' 

„12 Til4 

«• y K , R repreaenta a protected carboxy 
group, there is no particular restriction on the nature 
Of the carboxy.protecting group used, and any 
c^rbo^-proteotiag group known in the art my eqp«aiy bfe 
used in this 'reacticsn. Non-limiting e^Bmpies of such 
groups include: 



alkyl groups having from 1 to 25 carbon atoms, more 
preferably from l to 6 carbon atoms, such as the 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl 
sec-butyl, t-butyl, pentyl, iaopentyl, neopentyl 

2- methylbutyl, i-ethylpropyl, 4-methylpentyl, 

3- inethylpentyl, 2-methylpentyl, 1-methylpentyl 
3,3-dimethylbutyl, 2 , 2 - dimethylbutyl , X, l-dimethyl- 
butyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl, 
2,3-dimethylbutyl, S-ethylbutyl, hexyl, isohexyl 
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heptyl, octyl, nonyl, dacyl, dodecyl, tridecyl, 
pentadeoyl, octadecyl, nonadecyl, icosyl, henlcoayl, 
docoeyl,, tricosyl, tetracosyl and pentacosyl groups, 
but moat preferably the methyl, ethyl and C-butyl 
groups ; 

cycloalltyl groups having froia 3 to 7 carbon atoms, 
for example the cyclopropyl, cyclobutyl, 
cyclopeutyl, cyolohesyl and cyclohfeptyl groups; 

aralfcyl groups, in which the aUcyl part has from 1 
to 3 carbon atoma and the aryl part is a carbooyclic 
aromatic group having from 6 to 14 carbon atoms, 
which may be substituted or unaubstituted and, if 
ButaBtituted, has at least one of siibstituents p 
dSEined and fescen^lified above, althcSugh the 
rnisubstituted groups are preferlred; exaapiea of such 
aralkyl groups include the benzyl, phenethyl, 
1-phenyletl^l, 3-phenylpropyl, 2-phenylpropyl, 
1-naphthyljnethyl, 2-naphthylmethyl, 2- (i-naphthyl) - 
ethyl, 2-(2-naphthyl)ethyl, beuzhydryl (i.e. 
diphenylmethyl) , triphenylmethyl, bia(2-nltro- 
phenyl) methyl, 9-anthrylmethyl, 2,4,6-trimethyl- 
benayl, 4-bromobenzyl, 2 - uitrobensiyl , 4-nitrobenzyl, 
3-aitrobenayl, 4 -jnethoxybensyl and piperoayl groups; 

alkenyl groups having from 2 to 6 carbon atoms, such 
aa the the vinyl, allyl, 2-nvethylallyl, l-propenyl, 
iac^rqpenyl, 1-butenyl, 2-butenyl, 3-buteiryl, 
1-penteayl, .2-pentejiyl, S-pentenyl, 4-pentenyl, 

1- hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl and - 
5-hexenyl groups, of which the vinyl, allyl, 

2- iiiethylallyl, l-propenyl, isopropenyl and butenyl 
groups are preferred, the allyl and 2 -methyl allyl 
groups being mdat preferred; 

haloalltyl groups having from 1 to 6, preferably from 
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1 to 4, carbon atoms, in which the alkyl part is as 
defined and exemplified in relation to Che alJiyi 
groups above, and the halogen atom is chlorine, 
fluorine, bromine or iodine, such as the 
2,2,2-trichloroethyl, 2-haloethyl (e,g. 2-chloro- 
ethyl, 2-fluoroethyl, 2-broinoethyl or 2-iodoethyl) , 
2,2-dibromoetbyl and 2,2,2-tribramoethyl groups; 

substituted silylalkyl groups, in .which the alfcyl 
part is as defined and exemplified above, and the 
Bilyl group has up to 3 siibstituanta selected front 
allcyl groups having from 1 to fi carbon atorag and 
phenyl groups which are uasubstituted or have at 
least one aubatituent selected from sxibBtltuentB p 
defined and e»eiis>llfied above, for exaaple a 
2-triiiiethylsilylethyl group; 

phenyl groups, in which the phenyl group is 
unaubstituted or substituted, preferably with at 
least one aUtyl group having from 1 to 4, carbon 
atoms or acylamino group, for eaaaple the phenyl, 
tolyl and benBamidpphenyl groups; 

phenacyl groups, which may be unsubstituted or havB 
at least one of eubstituents p defined and 
exemplified above, for example the phenacyl group 
itself or the E-bromophenacyl group; 

cyclic and acyclic terpenyl groups, for exaaple the 
gerauyl, neryi, linalyl, phytyl, menthyl (especially 
B- and E- menthyl), thujyl, caryl, piuanyl, faomyl, 
norcaryl, norpinanyl, norbomyl, meathenyl, 
can^ihenyl and norbomanyl groups; 

alkoxymethyl groups, in which the HDcaxy part has 
from 1 to S, preferably from i to 4, carbon atoms 
and may itself be substituted by a single 
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unsubBtituted alkoxy group, such as the mechoxy- 
methyl, ethaxymethyl , propostymethyl , isc^ropoxy- 
methyl, hutoxymethyl and methoxyethoxymethyl groups; 

aliphatic acyloacyalkyl groups, in which the acyl 
group is preferably an alka.noyX group and is more 
preferably an alkanoyl group having from 2 to G 
carbon atcana, and the allcyl part has from i to 6, 
and preferably £rora 1 to 4, carbon atoms such as the 
acetcaymethyl, propionylo^^ethyl , butyryloxymethyl, 
isobutyryloxymetbyl , pivaloyloxytnethyl , l-pivaloyl- 
oxyethyl, l-acetoatyethyl, l-isobutyxyloatyethyl, 
1 -pivaloylaxjpi^opyl • 2 -methyl - l-pivaloyloxypropyl , 
2-pivaloylaxyprapyl, l-isobutyeyloxyethyl, 

1- isobutyryloxypropyl, X-acetoxypropyl, i^acetoxy- 

2- inethylprppyl, l-propionyloxyethyl, l-prqpionyl- 
oxypropyl, ai-acetoxypropyl and 1-butyryloxyethyl 
groups; 

(^cloalkyl-substituted aliphatic acyloxyalkyl 
groups, is which the acyl group is preferably as 
allcanoyi group and is more preferably an alkanoyl 
group having from 2 to € carbon atoms, the 
cycloalkyl substituent has from 3 to 7 carbon atoms, 
and the alkyl part has from 1 to S, preferably from 
3. to 4, carbon atoins, such, as the (c^clohexyl- 
aeetoxy) methyl, 1- (cyclohexylacetoxy) ethyl, 
1- (cyclohexylacetoaty) propyl, 2-niethyl-l- (cycltjhexyl- 
acetoxy) propyl , (cyclopentylacetoxy) methyl, 
1^ (cyclenpentylacetoxy) ethyl , 1 - (cyclopentylacetoxy) - 
propyl and 2-methyl-i- Coyolopentylaceto3!y)propyl, 
groups; 

alkoxyearbonyloxyaDcyl groups, especially ' 
1- (alkoxycarbonyloxy) ethyl groups, in which the 
alkoxy part has from 1 to 10, preferably from 1 to 
6, and more preferably from 1 to 4, carbon atoms. 
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and the aXkyl part has from i to S, preferably from 

1 to 4, carbon atoms, such as the i-methoxycarbonyl- 
oxyethyl, l-ethoxycarbonyloxyathyl, l-propoxy- 
carbonyj-oxyethyl, l-isoprepoxycaxbonyloxyethyl, 
l-butoxycarfaonylaxystbyl, i-lsohmtaxycaiAioayl- 
oxyatbyX, l-aec-but05<ycarbonyloxyBtliyl, i-t-butojcy- 
carbonyloxyethyl , 1- ( 1 - ethylpropoxycarbbnylcocy ) ethyi 
and 1 - ( 1 , 1 - diprppylbutoscycarbonylajty ) ethyl groups , 
and other allsoxycarbonylallqri groups, in vhich both 
the alkexy and alltyl groups have fran 1 to e, 
preferably troni 1 to 4, carbon atoms, such as the 

2 -methyl - 1 - { isoprojposfy carbonylojey) propyl , 

2 - ( isopropoxycarbonyloxy} propyl , . iaopropoatycarbonyl - 
oxsmethyl, t-butosqrcarboayloxymethyi, methoxy- 
carbonyloaqymathyl and ethojycarbonylcatyniethyl groups; 

'csycloalJcylcarbonyloxyalkyl and cyeloalkyloxy- 
carbonyloxycakyl groups, in which the cycloalkyl 
group has tram 3 to 10, preferably from 3 to 7, 
carbon atc»its, is mono- or poly- cyclic and is 
optionally substituted by at least one (and 
preferably only one) alkyl group having from 1 to 4 
carbon atoms (e.g. selected from those alkyl groups 
exeiiplified above) and the alkyl part has from i to 
6, igote preferably from 1 to 4, carbon atoms (e.g. 
selected from chose alkyl groups exen^jllfied above) 
and is moat preferably methyl, ethyl or propyl, for 
exaasde the l-BifithylcyclohejQrlcarbonyloayniethyl, 
l-methylcyclohexylojcycarbonyloxymethyl, cyclopentyl - 
oatycarbonyloxymethyl, cyclopentylcarbonyloxyiuethyl, 
1-oyelohexyloxycarbonyloxyethyl, l-cydoibejq'l- 
carbonyloxyethyl, l-cyclppentyloxycariwnylQxyethyl, 
1- cyclopentyl carbonyioayethyl , 1- cydoheptylosy- 
carbonyloxyethyl, 1- cycloheptylcarbonyloxyethyl , 
l-methylcyolopentylcarbonyloxymethyl, 1 -methyl cyclo- 
pentylcocycarbonyloxymethyl , 2-BiBthyl-l- (1-methyl- 
cyclohexylcarbonyloxy) propyl, 1- (l-methyleyclo- 
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hexylearbonyloxy) propyl, 2- (i-methylcyclohexyl- 
carbonyloxy) propyl , 1 - ( cycl ohsxyl carfaonyloxy) propyl , 
2- (cydohexylcarbonyloxy) propyl, 2-methyl-i- (l- 
lnethylcyeaopeIltylcarbonyloxy)propyl, 1- (l-methyl- 
cyclopeneylcarbouyloxy) propyl , 2- (1 -metJiyicyclo- 
pentylearbonyloxy) propyl, i- (cyciopentylcarbonyl- 
oxy) propyl , 2 - ( cy cl opentyl carbonyl dxy) propyl , 
1- {l-metfaylcyclopentyl carbonyl Q3(y) ethyl, . 
1- (l-methylcyclopentylcarbonyloxy) propyl, adamantyl- 
cwycaEboayloxyBiethyl , adamaatyXcaibonyaaxyTBethyl , 
l-adamantylQxycarbonyloxyethyl and l-adamantyl- 
carbonyloxyetbyl groups,- 

cycloalkylalkoxycarbonyloxyalkyi groups in which the 
alkaxy group has a single cycloalkyl aubatituent,' 
tha cycloalkyl subetituent having from 3 to 10, 
preferably from 3 to 7, carbon aComa and mono- or 
poly- cyclic, for exaniple the oyclopropylffiethojcy- 
carboByloxyniethyl, cyclobutylmethoxycarbonyloxy- 
methyl , cyclopeatylniEthoxycartaonyloxymethyl , 
cycloJiexylmethoxycarbonyloxymethyl, 1- (cyclopropyl- 
methcMtycarbonyloxy ) ethyl , 1 - { cyclobutylmethoxy - 
carbonyloxy) ethyl , 1 - ( cyclopentylmethoxycarbonyl - 
osty) ethyl and l- (cyciohexylmethoxycarbonyloxy) ethyl 
groups; 

terpenylcarbonyloxyalkyl and tarpenyloxycarbonyl- 
oxyalkyl groups, in which the terpenyl group is as 
exei^liCied above, and is preferably a cyclic 
terpenyl group, for exainple the 1- (menchyloxy- 
carbonyloxy ) ethyl , 1 - [menthyl carbonyloxy) ethyl , 
meathylostycarbonyloxysiethyl , menthylcarbonyloxy- 
uiathyi, 1- (3-pinanyloxycarbottylo3{y)ethyl, 
1- (3-piiianylcarbonylo3cy) ethyl, S-pinanyloxycarbonyl- 
oxyraathyl and 3-pinanylcarboaylo3cyniethyl groups; 



S-alkyl or S-phenyl [which may be substituted by at 



2196046 



least one of substitueats p, defined and 
exernplified above] (2-oxo-i,3-dioxolen-4-yl)alkyl 
groups in which each alkyl group (which may be the 
Bane or different) has from i to 6, preferably from 
1 to 4, carbon atoms, for exaniple the (S-methyl-z- 
oxo-l,3-dioxolen-4-yl}metlQrl, (S-phenyl-2-Qxo-i,3- 
dioxolen-4-yl)inethyl, (5-i3oprapyl-2-oxo-i,3- 
dioTOlen-4-yl)methyl, (5-t-butyl-2-oxo-X,3-dioxolen- 
4-yl)fflethyl and 1- (S-metbyl-a-oxo-l.S^dioxolen-t- 
yDethyl groups; and 

other groupa, such as the phthalidyi, indanyl and 
2 - oxo - 4 , 5 , 6 ; 7 -tetrahydro -1,3- benzodioxolen -4 - yl 



Where T, T''", T^, T^, T*, T^, T*', t'" 
T^, T', T», T"', T"", T"'« or Tet represents a 
tetraatolyl group, this ia preferably a tetraaol-S-yl 



Where R , "B or B represents an oocaaolyl 
group, this ia preferably an oxazol-5-yl groUp, which 
may be substituted or unaubstituted. la the case of 
substituents on the carbon atom, these may be selected 
from alkyl groups having from 1 to G carbon atoms (such 
as those exemplified above) , and aralkyl and acyl groups 
(such as those exemplified below) , as well as nitro 
groups, halogen atoms and cyano groups. 

Where B^. B= 3^ B*", B= b' B^ B, B' , B" or E 
represents an alkylene group, this may be a straight or 
branched chain alkylene group having from 1 to 3 or from 
■ 1 to 4 carbon atoms, Exainples of such groups include 
the methylene, ethylene, ethylidene, trimethylene, 
propylene, propylidene, isopropylidene, tecraroethylene, 
butylidene, l-methylethylene, 2-methyaethylene, 
l-methyltrimethylene, a-methyltrimetbylene, 3-methyl- 
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fcrimethylene , pentamethylene apd bexamethylene groups, 
of which the msthylene and ethylene groups are preferred. 

Where S ^represents an cacyalliyletie group, this toay be 
a straight or branched chain oxyalkylene group having 
from 1 to 3 or from 1 to 4 carbon atoms. Examples of 
such groups ineltide the oxymethylene , oxyethylene, 
pxytrimethylene, oxypropylene , oxytetramethylene, 
1-methyloxyethyleae, 2-jnethyloxyethylene, l-methyl- 
oxytrimethylene, 2 -methyl oxytrijriethylene and 3 -methyl - 
ojqrtrimethylene groups, of. which the oayusethyleae and 
oxyethylene groups are preferred. 

Where the alfcylene group represented by or 
is substituted by a protected amino group or where 
or R"'"'' represents an amino-protecting groiip, the 
protecting group used is not critical to the present 
invention, and any protecting group used in coapounds of 
this type may equally be used here. Examples of 
suitable protecting groups include: acyl groups, such as 
the lower aliphatic carboxylic acyl, preferably alkanoyl 
and particularly Eakanoyl groiips having from i to S . 
carbon atoms; or aromatic carboxylic acyl groups, 
preferably arylcarbonyl groups in which the aryl moiety 
is as defined and exemplified below in relation to R^, 
R^, r", r", Y or substltuent «, for exanple: 
aliphatic lower acyl groups such as the fornyl, acetyl, 
propionyl, butyryl, isobutyryl, valeryl, isovaleryl and 
plvaloyl groups; and aromatic acyl groups, such as the 
benzoyl, 4'acetoxybenzoyl, 4-methoxybenzpyl, 
3-niethoxybenzpyl, Z-mathoxybenaoyl, 4-inethylbenzoyl, 

3- fluor6benzpyl, 4-fluorobenztjyl, 3-chlorobenzoyl, 

4 - chlorobenzpyl , 3,4- dichlorobenzoyl , 
3,4-difluorobenzoyl, 3,4-dimethoxybenzoyl, 4-hitro- 
benzoyl, 4-amin6benzayl, 4 -acetamidbbenzoyl and 
1-naphthoyl groups. Of these, we prefer the acetyl, 
benzoyl and isobutyryl groups. 
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The aromatic acyl groups represented by in one 
enibodiinent of the present invention (nay also be as 
defined and exemplified above. 

Where R^, R^, R^^, R^^, Y or sutastituent « 
Is an aryl group, this has from € to 14 carbon atoms, 
more precerably from 6 to 10, and most preferably 6 or 
10, carbon atoms, in one or more, preferably one, two or 
three, and more preferably one, carbocyolic ring, and 
exainples o£ the unsubstituted groups include the phenyl, 
1-naphthyl, 2-napbtlryl, indenyl, acenaphthenyl, anthryl 
and phenanthryl groups, preferably the phenyl or 
naphthyl (1- or 2- naphthyl) group, .and Ttore preferably 
the phenyl group. Such groups may be unsubstituted or 
they may have oa the ring at least one substltuent, 
preferaily from 1 to 3 substituents, selected frm the 
gro^p consisting of subatltueats defined and 
exainplifled belovr. Rxainples of such substituted groups 
Include th« phenyl, 2-niethylphehyl, 3-inethylpheiiyl, 
<t-jnethylphenyl, 2-methoxyphenyl, 3-»iethoocyphenyl, 
4-methoxypihenyl, 2 -nitrophenyl , 3-nitropheiryl, 
4-nitrophenyl, 2-flUorophenyl, 3-f luorophenyl, 
4-fXuorophenyl, 2 - chlorophenyl , 3-chloropheQyl and 
4-chlorophenyl groups. However, the unsubstituted 
groups, especially the phenyl group, are preferred. 

Exan^les of substituents <|i Include; 

alkyl groups having from 1 to 4 carbon atoms, such 
as the methyl, ethyl, propyl, isoprppyl, butyl, 
isobutyi, see -butyl and t- butyl groups, of which the 
methyl, ethyl, propyl and isoprcpyl groups are 
preferred; 

alkoxy groups having from 1 to 4 carbon ato«na,' such 
as the metbo3cy> ethoxy, proposcy, isopropoxy, butoxy, 
isGbutoxy, sec-butoxy and t-butoxy groups, of which 
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the »eth03iy and ethoscy grdups are preferrea,- and 

halogen atoms, such as the fluorine, chlorine, 
bromiae and iodine atoms, of which the fluorine, 
chlorine and bromine atoms are preferred; and 



nitro groups. 



Where E.^ R^, R^, y, subatituent zl, 
substituent p or Bubstitueat y is an axalkyl group, 
this niay be an aUcyl group having from i to 4 carbon 
atomB Which ia substituted by at least one, and 
preferably from 1 to 3, more preferably 1 or 2, and most 
preferably one, aryl group, which jnay be any of the aryl 
■groups deflnfed and exemplified abonire. Exan^les of the 
alkyl groins so substituted include the methyl, ethyl, ' 
prqpyl, isppropyl, butyl, isobutyl and sec-butyl 
groups. Examples of preferred aralkyl groups include 
the benzyl, l-phenylethyl, 2-pheiiylethyl (.= phenethyl) , 
1-phenylpropyl, 2-phenylppoEyl, 3-phenylpropyl, 
4-phe:g'lbutyl, 2-niethyl-2-phenylethyl, l-methyl-2- 
phenylethyl, i-m^thylmethyl, 2-aaphthylraethyl, 
indenylmethyl, acenaphthenylmethyl, anthrylmethyl, 
phenaathrylmethyl, benzhydryl and trityl 
(» triphenylmethyl) groups, prefeirably the btozyl or 
naphthylmethyl (i- or 2- naphthylmsthisrl) group, and tnore 
preferably the bensyl group. Such groups Bay be 
uasubstituted or they may have on the ring at lee«t one 
substituent, preferably 1 to 3 substltuents, selected 
from the group consisting of substituents <!/, defined 
and exen^jlified above. Exaaiples of such substituted 
groups include the benzyl, 2-niethylbenzyl, 
3-methylben2yl, 4-methylbenzyl, 2-niethoxybenzyl, 
3-methoxybenKyl, 4-methoxybenzyl, 2-nitrobenzyl, 
a-nitroibehzyl, 4-nitrobenzyl, 2 - f luorobenzyl , 
3-fluorobenzyl, 4-f luorobenzyl, 2-chlorabenayl, 
3-chlorobenzyl and 4-chlarobenzyl groups. However, the 
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unsubstituted groups, eapecially .the benayl group, are 
preferred. 

Where s7 and or and represents a 
lactone group, this ia a group containing -O-C(O)-, and 
optionally one or more methylene groups, i.e. 
-(CHjjg-O-CtOJ-iCHj)^-, where a and t are th^ 
aarae or different and each is 0 or an integer from i to 
3, preferably i or 2, provided that {a + t) is not 
greater than S. 

Where a^°, r", ^^^14 

a hydrmtyalkyl- group having from 1 to 6 cartoon atoms, 
this inay be a straight or branched chain group having 
from 1 to 6, preferably from 1 to 4, carbon atoms, and 
examples include the hydroaqroethyl , 1- or 2- hydroxy- 
ethyl, 1-, 2- or 3- hydroxypropyl, i- or 2- hydroxy- 

2- methylethyl, 1-, 2-, 3- or 4- hydro=iybutyl, 2-, 

3- , 4- or 5- hydroxsrpentyl or x-, 2-, 3-, 4-, 5. or 5- 
hydroxyhexyl groupa. Of these, we prefer those hydroxy- 
alkyl groupa having from 1 to 4 carbon atoms, preferably 
the hydrojcymethyl, 2.hydroxyethyl, 3-hydroKypropyl and 

4- hydrwqrhutyl groups, and oiost preferably the hydroxy, 
iriethyl group. 

Where Y^/ y^, y^, y*, r", rIZ^ 
°^ represents a haloalJfyl group, this may be 
a straight or branched chain groLqp having from 1 to fi, 
preferably from 1 to 4, carbon atoms, in which the alkyl 
part is aa defined and exemplified in relation to the 
alkyl groups above, and the halogen atom is chlorine, 
fluorine, bromine or iodine, such as the trifluoro- 
methyl, trichloromethyl , tribromomethyl, triiodomethyl , 
difluoromethyl, dichloromethyl , dibromomethyl , diiodo-' 
methyl, fluoromethyl, chloromethyl, bromoiRethyl , 
iodoinethyl, 2,a,2-trichloroethyl, 2,2,2.trifluoroethyl, 
pentafluoroethyl, 2-haloethyl (e.g. 2-chloroethyl, 
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2-fluoroethyl, 2-brainoet:hYl or 2-iodoethyl) , 
2,2- dibromoethyl , 2,2,2- trlbr omoe thyl , 3 - f luoropropyl , 
4 - f luorofautyl , S-fluoropentyl, S - Cluorohaxyl , 3-chloro- 
propyl, 4-chlorobutyl, 5-chloropentyl, 6 - clilorcihejcyl and 

groups ; 

Where B"^ or ia subatituced by a. protected 
hydxaxyl group, then there is ao particiilar restriction 
on the nature of the hydroscy-protectiag group used, and 
any hydrwjcy-protecting group known In the art may ba 
en^loyed. Suitable groups include protecting groups 
capable of being cleaved by chemical methods (such as 
hydrogenolysis, hydrolysis, eiectrolysis or photolysis] 
to generate a free hydnu^ gxoup, and protecting groups 
capable of being cleaved la vd,vq by biological inetbodB. 
such as hydrolysis. 

Suitable exaaiples of hydrojcy- protecting groups which 
may be cleaved by chemical means include: aliphatic 
aeyl groups, preferably alkanoyl groupis. having from 1 to 
25 carbon atoms, more preferably from 1 to 20 carbon 
atoms, still more preferably froos i to 6 caz^jon atoois, 
and most preferably Cram 1 to 4 carbon atoms {such as 
Cowtyl, acetyl, propionyl, butyryl, isobutyryl, 
pivaloyl, valeryl, isovaleryl, hescanoyl, heptanoyl, 
octanoyl, lauxoyl, tnyristoyl, tridecanoyl, palsiitoyl and 
atearoyl groups, of which the acetyl group is most 
, preferred) ; 

halogenated alfcanoyl groups having from 2 to 6 carbon 
atcnna, especially halogenated acetyl groups (such as the 
chloroacetyl, dichloroacetyl , trichloroacetyl and 
trifluoroacetyl groups) ; 

lower allcaac^lkaiicyl groups in which the alkoxy part has 
from 1 to 6, preferably from 1 to 3, carbon atoms and 
the alkanoyl part has from 2 to 6 carbon atoms and is 
preferably an acetyl group (such as the methox^cetyl 
group); 
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unsaturated analogues of the above groups, especially 
alltenoyl or alkynoyl .groups having from 3 to S carbon 
atoms [such aa the acryloyl, methacryloyl, propioloyX, 
crotonoyl, isocrotonoyl Etnd C£) -2-TOethyl-2-butenoyl 
groups] ; 

aromatic acyl groups, preferaily arylcarhonyl groupa, in 
which the aryl part has from 6 to 14, more preferably 
from 6 to 10, and most preferably 6, ring carbon atoms 
and is a carbocyclic group, which is uuaubstituted or 
has from 1 to 5, preferably from 1 to 3 sijbstituents , 
selected from the group consisting of substituents c|i, 
defined and exemplified above, said aromatic acyl groups 
including, for ejcample, 

unaubstituted groups {such as the benzoyl, 
B-naphthoyl and p-naphthoyl groupH) ; halogenated 
arylcaibonyl groups (such as Che 2-brQiiiobenzoyl and 
4-ciilorobBnaoyl groups) lower alkyl- substituted 
axylcarbonyl groupa, an vAiich the or each alkyl 
substltuent has from 1 to 6, preferably froia 1 to 4, 
carbon atoms (such as the 2,4, 6-trlinst]xyiben2oyl and 
4-tolucyl groups); lovrer alltoay-Bubstitutad 
arylcaibonyl grtjups, ia which the or each alkoxy 
SHbstituent preferably has from 1 to 6, wore 
preferably from 1 to 4, carbon atoms (such as the 
4-aniBoyl group) ; carboscy- substituted arylcarbojiyl 
groups (such as the 2-carboxybenzoyl, 3-carboaty- 
benzoyl and 4-carbDxyben2oyl groups) ; nitro- 
. substituted arylcarbonyl groups .(such as the 
4-nitroben2oyl and 2-nitrobe3izoyl groups); lower 
alkoxycarbonyl -substituted aiylcarbonyi groups, in 
which the or each alkoxycarbonyl aubstituent 
preferably has from 2 to 6 carbon a.tom Isuch as the 
2- (methoxycarbonyl)beaaoyl group]; and aryi- 
Bubstituted arylcarbonyl groups, in which the aryl 
substituent ia as defined above, except that, if it 
is substituted by a further aryl group, that aryl 
group is not itself substituted by an axyi group 
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(such as the 4-plieiiylbenKoyl group) ; 
heterocyclic groups having 5 or S ring atoms, of which 1 
or 2 are hetero-atoma selected from the group consisting 
of oxygen, sulfur and nitrogen atoraa, preferably oxygen 
or sulfur atoms, which groups may be unsubatituted or 
may have at least one substituent selected from the 
group consisting of substituenta iji and oxygen, atoms, 
preferably halogen atoms and alkoxy groups, and wherein 
suitable exainples of said heterocyclic groups include: 
the tetrahydropyranyl groups, which may be 
substituted or unsubatituted, such as the tetra- 
hydropyran-2-^1, 3-bromQtetrahydropyraii-2-yl and 
4-metho3(ytetrahydropyran-4-yl groups, tetrahydro- 
thiqpyxanyl groups, which may be substituted or 
uHsubstituted> such as the tetrahydrothiopyran-2-yl 
and 4-metbo3cytetrahydrothiopyran-4-yl groups; 
tetrabydrofuranyl groups and tetrahytitrothieoyl 
groups, which may be substituted or unsubatituted, 
such as the tetrahydrofuraa-2-yl group and 
tetrahyarothien-2-yl group; 
tri-substituted silyl groups, in which all three or two 
or one of the substituents are alkyl groups having froa 
1 to 5, preferably from 1 to 4, carbon atoms, and none, 
one or two of the substituehts are aryl groups, as 
defined above, but preferably phenyl or substituted 
phenyl groups, preferably: tri (loweralltyl) silyl groups, 
such as the trimethylsilyl, triethylsilyl , isopropyl- 
. dimethylsilyl , t-butyldimethyl silyl, methyldiisopropyl- 
silyl, methyldi-t-butylsilyl and triisopropylsilyl 
groups; and tri (lower alltyl) silyl groups in which one or 
two of the alkyl groups have been replaced by aryl 
groups, such as the diphenylmethyX silyl, diphenylbutyl- 
Bilyl, diphenyl-t-butylsilyl, diphenyliaopropylsilyX and 
phenyldiisoisropylsilyl groups; 

alkoxyalkyl groups, in which the alkoxy and alkyl parts 
each have from 1 to 6, preferably from 1 to 4, carbon 
atoms, especially alkoxymethyl groups, and such groups 
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which have at lease one, preferably from i to S, more 
prelerably from i to 3, and most preferably i, 
substituenta, preferably: lower alkoxymethyl groups and 
other alkoxyalkyl groups (eucii as the niethoxymethyl , 
ethoxymethyl , propoxymethyl , isopropoxymethyl, 
butaxymethyl and t-butoxymethyl groups) ; lower 
alkoxy- substituted Itiwer alkoxymethyl grqups (sucii as 
the 2-methaxyetlioxymethyl group) ; haloganated lower 
alkoxymethyl- groups [such as the 2, aja-trichloroethoacy- 
methyl and bia (2- chloroethoxy) methyl groups] and lower 
alkoxysubstitutefi ethyl groups (such as the 1-ethojq'- 
ethyl, 1 -methyl -l.-methoxyethyl and l-isopropoxyethyl 
groups) ; 

other substituted ethyl groups, preferably: halogenated 
ethyl groups (such as the 2, 2 , 2-trichloroetlryi group); 
and arylseleayl- substituted ethyl Sroups, in which the ' 
aryl part is as defined above, such as the 2- (phenyl - 
selenyl) ethyl group; 

aralkyl groups, preferably alkyl groups ^having from 1 to 
4, more preferably from 1 to 3, and most preferably l or 
2, carbon atoms which are substituted with from 1 to 3 
aryl groups, as defined and exemplified above, which may 
be unsubstituted (such as the benzyl, phenetbyl, 
l-phenylethyl, 3-phenylpropyl, a - naphthylaiethyl , 
p-naphthylmetbyl, diphenylraethyl , triphenylmethyl , 
a-naphthyidiphenylmethyi and 9-anthrylmetbyl groups} 
or substituted on the aryl part with a. lower alkyl 
group, a lower alkoxy group, a nitro group, a halogen 
atom, a cyano group, or an alkylenedioxy group having 
from 1 to 3 carbon atoms, preferably a methylenedioxy 
group, examples including: 

the 4 -methylbenzyl , 2 , 4 , S - trimethylbenzyl , 
3,4,5- trimethylbenzyl , 4 -methoxybenzyl , 
4 -raethoxyphenyidiphenylmethyl , 2 -nitrobenzyl , 
4-nitrobenzyl, 4 - chlorobenzoyl , 4-bromobenzyi, 
4 - cyanobenzyl , 4 - cyanobenzyldiphenylmethyl , 
bis (2 -nitrophenyl) methyl and piperonyl groups; 
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alkoxycarbonyl groups, especially a«oh groups having 
from 2 to 7', more preferably 2 to 5, carbon atoms and 
which may be unsufastituted (such as the methoxycarbonyl , 
ethoxycarbonyl, t-butoxycarbonyl and isobutoxycarbonyl 
groups) or aubetituted with a halogen atom or a 
tri- substituted silyl group, for example, a tri (lower 
alkylsilyl) group (such as the 2,2,2-trichloroathoxy- 
carbonyl and 2-trimethyiailylethoxycarbonyl groups); 
alkenyloxycarbonyl groups in which the alkenyl part has 
from 2 to 6, preferably from 2 to 4, oaxbon atotna {such 
as the vinyloxycarbonyl and allyloxycarbonyl groups) ; 
s-ul£o groups; and 

aralkylaxycarbonyl groups, in which 'the aralkyl part is 
as defined and esceffiplif ied above, and in which the aryl 
ring, if slibatituted, is substituted by at least one 
substituent selected from the group consisting of 
stjbBtituents defined and exett5)lified above, one or 
two lower aikoxy or nltro subBtiCuents , such as one of 
the benzylos^^arbonyl , 4-aiethDxybenzyloxycarbonyl, 
3 , 4-diinethaxybenzyloxycarbonyl , 2 -nitrobenzyloa^earbonyl 
and 4-iiitroben2ylo3cycarbonyl groups. 

Exawples of hydroxy -protecting groups which «u:e 
capaJale of being cleaved la viyp by biological methods 
such as enzymatic hydrolysis include: 

acyloxyalkyl groups , in which the alkyl part has from 1 
to 6 carbon atoms, such as the acetoxymethyl , 
dimethylaminoacecoaqnttiethyl , propi onyloxymetbyl , 
butyryioxymethyl, pivaloyloxymethyl and X-acetoxyethyl 
groups ; 

1- (alkoxycarbonyloxy) alkyl groups, in which each of the 
aikoxy and alkyl parts has frditi 1 to 6 carbon atoms, 
such as the methoaycarbonyloxymethyl, ethoxycarbonyloxy- 
methyl, propoxycarboayloxymethyl, isopropoxycarbonyloxy- 
methyl, butoxycarbonyloxymethyl , Isobutoxycarbonyloxy- 
methyl, cyclohexylojtycarbonyloxymethyl, cyclohejqrloxy- 
carbonyloocycyelohexyltnethyl, ' l-raethcocycarbonyloatyethyl. 
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1-ethoxycarbonyloxyethyl, l-propoxycarbonylojcyethyl, 
1 - isopropoxy carbonyl oxy e thy 1 , i - butoxycarbonyl oxyethyl , 
l-lsobutoxycarbonyloxyethyl, l-t-butoxycarbbnyloxyethyl, . 
l-cyclohexyloxycarbonylojQ'ethyl and l-ethoxycarbonylossy- 
propyl groups; 

carbonyloxyalkyl groups, including ooaiclicixoienylmethyl 
groups, such as the 4-inethyltMcodiQocolesnylinethyl, 
4-phenyl-4-oxodioxolenylmetliyl aiid oxiadiaxolenylmethyX 
groups; 

dioxolenylalkyl groups, alipliatic acyl groups and 
aromatic acyl groups; 

any residue which fontia a salt of a half -ester o£ a 
dicazboxylic acid/ such as succinic acid; 
any residue which forms a salt of a phosphate; 
a residue of an ester of an amino acid; rm <^ 
carbonyloscyalkylootycarboayl groups, sucli as the 
pivalpyloxymethojtycarbonyl group. 

Of the above, we prefer the aliphatic acyl groups, 
tri- substituted silyl groups, and most preferably the 
tri- substituted siiyl groups. 



represents a protected sulfonamide group, there is no 
particular restriction on the nature of the sulf onamide- 
protecting group used, and 

any sulfonamide prote.cting group known in the art may 
equally be used here. 

Non-limiting examples Of suitable protecting groups 
for sulfonamides include: acyl groups, which may be 
unsubstituted or substituted by at least one (and 
preferably only one) aryl groups having from 6 to 14 
carbon atoms (most preferably phenyl) , such as the lower 
a-liphatic acyl or aromatic acyl groups, for example; 



Where Y^, Y^, Y^, Y*, T^, T^, T^, 
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aliphatic lower acyl groups such &s the formyl, acetyl, 
phenylacetyl, diphenylacetyl , prbpyonyl, 3-phenyl- 
propionyl, butyryl, isobutyryl, valeryl, iaovaleryl and 
pivaloyl groups; and aromatic acyl groups, such as the 
benzoyl, 4-BcetoxybeGzoyl, 4-methoxybenzoyl, B-methoxy- 
. benzoyl, 2-methoxybenzoyl, 4-methylbenzoyl, 3-flUDro- 
benzoyl, 4-f luorobenzoyl, 3 - chlorobenzoyl , 4-cfalaro- 
benzoyl, 3 ,4-aiclilorobeiizoyl, 3, 4 -dif luorobenzoyl, 
3,4-diinethylbenzoyi, 4-nitrobenzoyl, 4-amiaobenzoyl, 
4-aceCaiiiidobenzoyl, 4-phenylbeazoyl and l-naphthoyl 
groups. Of these, we prefer the acetyl, phejnylaceCyl, 
benzoyl and isobutyryl groups, most preferably the 
phenylacetyl group. 

Where the coittpound of the present invention contains 
a carbojcyl group. It may form esters. Examples of 
groups with which such coatpounds may form esters include 
the carboxy- protecting groups listed above. In most 
cases, we prefer to adminiater the compound as the free 
acid; however, where the confound is to be administered 
as an ester, we prefer that the eater group should be 
one of those groups which can be removed easily is vivo , 
and most preferably the aliphatic acyloxyall^l groups, 
alkoxycarbonyloscyalkyl groups, oycloalkylcarbonyloxy- 
allcyl groups, phthalidyl groups and (5 -substituted 
2 -oxo- 1 , 3 •dioxDlen- 4-yl ) methyl groups . 

Those compounds of the present invention which 
contain a carboxyl group cam form salts . Examples of 
such salts include: salts with an alkali metal, such as 
sodium, potassium or lithium; salts with an alkaline 
earth metal, such as barium or calcium; salts with 
another metal, such as magnesium or aluminum; ammonium 
salts; organic base salts, such as a salt with 
triethylamine, diisopropylamine, cyclohexylasnine or 
dicyclohexylamine; and salts with a basic amino acid, 
such as lysine or arginine. Also, where the compound ot 
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Che prssent invent ioa contains a basic group in its 
molecule, it can form acid addition salts. Examples of 
such acid addition aalts include: salts with mineral 
acids, especially hydrohalic acids (such as hydrofluoric 
acid, hydrobromic acid, hydroiodic acid or hydrochloric 
acid) , nitiric acid, carbonic acid, sulfuric acid or 
phosphoric acid; salts with lower alkylsuXfonic acids, 
such as methaneaulfooic acid, trif luoromethaaesulfonic 
acid or etlianesulfonic acid; salts with arylsulfonic 
acids, such as benzeaesulfonic acid or E-tolueaesulf onic 
acid; salts with organic carboxylic acids, such as 
acetic acid, fumarie acid, tartaric acid, oxalic acid, 
maleic acid, malic acid, succinic acid, benzoic acid, 
mandelic acid, ascorbic acid,, lactic acid, gluconic acid 
or citric acid; and aalts with amino acids, such as 
glutamic acid or aspactic acid. 

A preferred class of con^iounds of tha present 
invention are tlioae compouadg of formula (I) , in vhlciiz 

T^, and each represents a hydrogen atom; 

represents a hydrogen atom, a halogen atom, a nitro 
group, a hydxoxyl group, an amino group, an alkyl group 
having frm l to 6 carbon atoms, an alkylthio group 
having from 1 to e carbon atoms, a carbo3cyl group, a 
protected carboxyl group or a group of f onnula 

, wherein represents a carboxyl group, a 

protected carboxyl group or a tetrazolyl group, 
represents an alkyleae' group which has from 1 to 3 
carbon atoms and which is unaubatituted or is 
substituted by at least one of aubatituents a, 
defined below, and a is 0 or i; 



R"^ repreaents a hydrogen atom, a carboxyl group, a 
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protected csittooxyl group, an alkyl grroup having from 1 
CO 6 carbon atoms, an aryl group, a axibgtituCed aryl 
group, sin aralfcyl group, a Bubstltuced aralkyl group or 
a group of forroila -B^-COOH, wherein represents a 
carhojqrl group, a protected carboxyl group or a 
Cetrazolyl group, represents an alkylene group 
which has from 1 to 4 caid>on. atoms and wMch is 
unsubstituted or is substituted by an amino group or a 
protected amino group; 

represents a hydrogen atom, aa alkyl group having 
Crom 1 to 6 carbon atoms, an aryX group, a substituted 
aryl group, aa aralkyl group or a substituted aralkyl 
group; 

or 

E"^ and together represent a group of formula 
(Xd) : 




tin which represents a hydrogen atom or a 
hydrojtyl group? 

r'' represents a hydrogen atom, a carboxyl group, a 
protected carboxyl group, or a group of formula 
-B'^-T^ in which T* represents a carboxyl 
group, a protected carboxyl group or a tetrazolyl 
group and B'^ represents an alkylene group Which 
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has from 1 to 4 carbon atoms and which is 
unsubBtituted or is . substituted by at least one of 
eufastituents y; 

represents a hydrogen atom or an alkylthio 
group having from 1 to 6 carbon atoms; 

when represents an alkylthio group, r'' and 
together represent a lactone group; 

or 

and together represent an' oxo group! ; 
or 

R^ ana together represent a group of formula 
(le): 




tin which R''"'^ repreaeiits a hydroxyalkyl group 
having from l to 6 carbon atoms, a hydroxyl group, 
carboxyl group, a protected carboxyl group, or a 
group of formula -(0)p-B*-T^ 

in. which represehts a carboxyl group, a 
protected carboxyl group or a tetrazolyl group, 
B* represents an alkylene group which has from 
1 to 4 carbon atoms and which is uttsubstituted 
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la substituted by at least one of subseitueiits 
Y f and, and fi is aa defined above] ; 



R^' and together represent a group of formula 
do) : 




lin which R^* represents a hydroxyalkyl group 
having from 1 to 6 carbon atoms, a hydroxyl group, a 
carboxyl group, a protected carboxyl group or a 
groiup of foianula -tO)p-B*-T^ in which T^, 
B* and a are as defined abovB; R^^ and R^^ are 
the same or differaat, and each represents a 
hydrogen atom, an alkyl group having from i to f 
carbon atoma or an aiyl group; and Z is a methylene 
group, a group ot fonnula >NH or a group of 
f ounula >N- ] ; 

represents a hydrogen atom or an amino protecting 
group; 



said Bubstituents a are hydroxyl groups, aryl groups 
and aralkyl groups; 
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and.- pharmaceutically 



acceptable salts and esters thereof. 



A further preferred class of confounds of the 
present invention are those ccrapounds of foniula (i) in 
which: 

^ represents a hydrogen atom; 
repreaentg a hydrogen atoni; 



R and H together represent a group of formula 
(If) : 




a repraaenta a hydrogen atom, an aralkyl group, an 
aralkyl group which is substituted lay at least one of 
Bubstituents' c , defined below, or an aromatic acyl 

represents a hydrogen atom, an alkyl group having 
from 1 to 3 carbon atoms or a group of formula -E' -COOH; 

represents a hydrogen atom, an alkyl group having 
from 1 to 3 carbon atoms, an alkylthio group having from 
1 to 3 carbon atoms or a group of formula -E'-COOH or 
-E'-Tet, where Tet represents a tetrazolyl .group; 

Tf^ represents a group of formula -E' -coOH or a group 
-S'-Tet, where Tet is as defined above; 
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represents a hydrogen atom, an alkyl group having 
from 1 to 3 carbon atoms or a halogen atom; and 

e' represents a direct bond, an alkylene group which has 
from 1 to 3 carbon atoms and which is unsubatituted or 
is substituted by at least one of subetituents y, 
defined below, or an oxyalkylene group which has from X 
to 3 carbon atoms and which is unaubstltuted or- is 
substituted by at least one of substitusats i, deSlned 
below; 

and phannaceutically accei)talJ.".e salts and esters thereof. 

Particularly preferred classes of compounds of the. 
present invention are those compounds as defined above 
in which any one or any combination of two or more of . 
the following restrictions also applies: 

(1) ' E"'"' and fi^' together represent a group of 
formula (If ) , as shown above, 

(2) represents an aralkyl group, an aralkyl group 
having one or more of substituents p or an aromatic 
acyl group. 

(3) represents an aralkyl group or an aralkyl 
group having one or more of substituents jJ. 

(4) represents a benzyl group or a benzyl group 
having one or more of substituents (J. 

(5) represents a hydrogen atom, a group of fomaila 
-E'-CX)OH, or a group of formula -E'-Tet, where E' and 
Ttit are as defined above. 

(6) represents a. hydrogen atom. 
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(7) repreaents a hydrogen cttom, an alkylthio group 
having frorr. i to 6, preferably from i to 3, carbon 
atcsns, a group of formula -E'-COOH, or a group of 
formula -E'-Tet, where E' and T&t are ag defined above, 

{8) represents an alkylthio group having from i to 
6, preferably from 1 to 3, carbon atoms. 

(9) represents an alkyl group having from 1 to e, ' 

preferably from 1 to 3, carbon atonia or; a halogen .atom. 

.(10) represents an alkyl group having from 1 to 6, 
preferaijly from 1 to 3, carbon atoms. 

(11) E' represents a direct bond, an alkylene group 
having from 1 to 3 carbon atoms, a substituted alkylene 
group irtiich has from 1 to 3 carbon atoms stnd is 
substituted by at least one of substituento «, defined 
above, an oxyaUqrlene group having from 1 to 3 carbon 
atonw or a substituted oxyalkyiene group which has from 
1 to 3 carbon atoms and is substituted by at least one 
of . subBtltuents a, defined above. 

(12) E' represents a direct bond, an alkylene group 
having from 1 to 3 carbon atoms, a substituted alkylene 
group which has from 1 to 3 carbon atoms and ia 
substituted by at least one of substituents a, defined 
above, or an oxyalJcylene group having from 1 to 3 carbon 
atoms. 

(13) E' represents a direct bond, an alkylene group 
having from i to 3 carbon atoms, a substituted alkylene 
group which has from 1 to 3 carbon atoms and is 
substituted by at least one of substituents a' , 
defined below, an oxyalkylene group having from 1 to 3 
carbon atoms or a substituted oxyalkylene group which 
has from 1 to 3 carbon atoms and is substituted by at 
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leasc one of aubstituents defined below. 

(14) E' «pregenns a direcc band, in alkylene group 
having from i to 3 carbon atoms, a substituted alfeylene 
group which has from i to 3 carbon atoms and is 
substituted by at least one of substicuents 
defined below, or an 03cyal!cyleae group Saving f rtan i to 
3 carbon atoms. 

Substituents referred to in (13) and (i4) 
above are axalkyl groups and substituted aralkyl groups 
which are substituted by at laast one of substitueata 
p, defined above. 

Exas^ilea of specific compounds of the present 
invention are the indole derivatives indicated by 
formula (1-1) ; 



in which all substituent groups are as defined below, 
those not mentioned being hydrogen: 




(1-1) 
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X-1. - CH3; - CHjCOOH, 

1-2. H°- - Et; . COOH; 

1-3. a* » Bt; - CHjCOOH; 

1-4. a* - Et; R® - CH^CHjCOOH; 

1-5. R* - iBu; R*^ - CH^COOHf 

1-e. R^ - Bz; R^ -.CHjCOOHf 

1-7- R^ - Ba,- R^ - CH^CPOH; H*^ - CH^; 

1-8. R* - Bz; r"^ - C3l2™™J ^-^ " SCH3; 

1-9 . R*^ - -Bz; R® . CHjCOOS; 

1-10. R* - Bz; - CHjCOOH; 

1-11. _B*.- Bz; R^ - CHjCOOH; R*^ - CH3; 

1-12. R* - Bz; - CHjCOOH; R^ . SCH3; 

1-13. R* - Bz;' R** - CHjCOOH; 

.1-14. R* . 2-Ca.Bz; R= - CH^COOH; . Et; 

1-15. R* - 4-ClB!!; R^ - CH^COOH; 

1-16. a* - Bzi R^ I- CaijCOOH; - Ph; 

1-17. R* - 3-FBz; R* - CHjCOOH; 

1-lB. R* - 4-raz;.R^ - CEjCOOH; - SCH3; 
1-19. - 3-MeOBZ; R® - CHgCOOH; 

1-20. E* - 4-MeOBz; R^ - CHjCOOH; R^ - SGH^; 

1-21. a"- - 3,4-diMaOBz; E^ » CSjCOOH; 

1-22. H* - Bz; R* . CHJCH^) OOOH; 

1-23-. H* - Bz; TL^ - CH(Bz)C00iI; R^ - SOLji 
1-24. - Bz; R® . CH(Bz)CO0«; 

1-25. R* - Bz; a"* - CI; R^ - CH(Bz)CDOH; 
1-26. - Bz; r"^ - CI; R^ - CH(Bz)COOH; 

1-27. R* . Bz; E® - CH{3-ClBz) COOH; R^ - SCH3; 
1-2B. - Bz; R*^ - CH^; e' - CH(4-FBz) COOH; 

1-29. R^ > Bz; S.^ - Ph; - CH(3-MeOBz) COOH; 
X-30. - Bz; R^ - CI; ■ CH{3 , 4-diMeOBz) COOH; 

1-31. R* m 3-a.Bz; R® - CK (3 -CiBz) COOH; 
1-32. - ^-ClBa; R® ~ CH(3-FBz) COOH; R*^ - SCH3; 

1-33. R* - 3-ClBz; R® - CH(3 , 4-dlMeOBz) COOH; 

1-34. R* - 4-ClBz; R* - CH (4-ClBz} COOH; R*^ - SCH3; 

1-35. E* - 3-FBz; R^ - CH C3-ClBz} COOH; 

1-36. R* - 3-FBz; R^ - CH C4-MeOBz) COOH; r"* . CH3; 

1-37. H* - 4-FBz; R^ » CH (4-FBi) OOOH; , R** - SCH3; 
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1-38. - 4-FBz; - CH (4 -MeOBz) COOH; 

1-39. R* > 4-MeOBz; R*^ - CH^ j - CH{3-ClBz)C00Hj 

1-40. - 4-MeOBz; r"* - F; R^. - CH (3 -FBz) COOH; 

1-41. - 4-JteOBZ; R* - CH(3-MeOBz) COOH; 

1-42. - 3-ClBa; R*^ - CH3; R^ - CH(Bz)COOH; 

1-43. a* - 4-CiBz; - CH{Bz)COOH; 

1-44. - 2 -FBz; P.^ - CH3 ; - CH(Bz)COOH; 

1-45. R^ - 2-PBz; R^ - CH(Bz)COOH; 

1-46. - 3-F8z; R^ - CH{Bz)COOH; 

1-47. R* - 3 -FBz; - CH3; r"^ - CH(Bz)COOH; 

1-48. a* - 4-FBz; R® - CH(Bz)COOH; 

1-49. R* - 4-MeqBz; R^ - CK(Bz}COOH; 

1-50. R* - 4-MeOBz; R^ = CH(Bz)C0OH; r'^ - SCH3; 

1-51. R* - 3,4-diMeOBz; - CH(Bz)COOH; 

1-52,. . - 3,4-diMeOBz; - 01^; R® - CH(Bz)COOH; 

1-S3. » 3,4-aiileOBz; - CHtBz)CODH; 

1-S4. a* - 3,4-diMaOBz; R*^ - CH3; R* - CH(Bz)COOH; 

1-55. R* - i-mi^Bz; - CH(Bz)COOHf » SCH^; 

1-56. R* - Bz; - CH(2-PhEt)C00E; R** - SCHjf 

1-S7. R* = Bz; R^ - CHjCHjCOOH; 

1-58. a* - 2-ClBz; - CHgCKjCOOH; - SCH^; 

1-59. - 3-ClBzj a' - CHjCHjCOOH; 

1-60. a* - 4-Ciaz; R^ » CHjCHjCOOHf - CH3; 

1-61. R* - 2-FBz; - GHjCH^COOH; 

1-62. » 4-FBz; R® « CH^CH^COOH; R^ - SCH3; 

1-63. a* - 2-MeOBz; - CHjCE^COOH; 

.1-64, R* - 4-MeOBz; - CR3; - CHjCE^COOH; R^ - SCH3 

1-6S. a* - 3,4-diMeOBz; R^ - CH^CH^COOH; R*" - Pr; 

1-66. a* - 4-NH2BZ; E,^ = CHjCH^COOH; 

1-67. a* - B"z; = CH^CH^CHjCOOH; 

1-63. - Bz; R*' - CH3 ; - CH^COOH; - SCHj; 

1-69. R* - Bz; = CH^; n!^ « CH3; R^ - CH(3-MeOBz} COOH; 

1-70. R^ - Bz; - CH3J r' - CH (2 - EhEt) COOH; 

. 1-71. R^ = Bz; R^ - Ph; - CHjCOOH; - SCH3 ; 

1-72. - Bz; R^ - Ph; R^ - CH3; R^ - CH(3-MeOBz)COOH; 

1-73. R* - Bz; H*" - Ph; - CH(2-PhEt) COOH; 
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1-74. S!^ - Bz; R'- - Ph; R° - CHjCOOH; R" - SC&^j 
1-75. R* - Bz; R° - Ph; - CHj,- - CHC3-MeOBz) CX50H; 
1-76. r"- - Bz; ■r'^ - Ph; » CH(2-PhEt) COOH; 
1-77. R* . 4-EBz; r" - Bz; R^ - CH^CXJOH; R** . SCH3 ; 
1-78. R* - 3-MeOBz; - Bz; V.^ - CH^; R® . CHgCOOE; 
1-79. R* - 4-ClBz; R*' - Bz; R* - CEt3-MeOBa)COOH; 
r'' - CH3; 

1-BO. R^ - 4-5BZ; R*' - CU^; ~ Pb; - CHjCOOH; 
1-81, R* - Bz; R^ - CH3; R° - Eh; R^ - CH(Bz)C0OH; 
R*^ - SCH3; 

1-82. R* - 3-ClBz; - CSLji R^ - Eh; R« - Cfi{3-EBz)C00H; 
1-83. R* - Bi; R*' - dig; R° » Ph; R* - CK(2-EhEt)C00H! 

■ R** - CH3; 

1-84. R* - Bz; r'' - CH3; R° .- Ph; R^ - CHjCH^COOH; 
1-85, R* - Bz; R^ - CHjf R= - Bz; R® - CH^COOH; 
R^ - SCH3; 

1-86. R* - Bz; r'' - CH3; R° - Bz; R^ - CH {3-tfeOBz) COOH; 
1-B7. - 3-FBz; S*' - CH^; E° = Bz; 

R® - CH(3-ClB2)C0Oa; 
1-88. R* - 4-HH2Ba; r'^ - CHj? R° » BZ; r"^ - CH^; 

R^ - CS<Bz)COOHr 
1-89, R* - 4-EBz; R** - CH3; - 2-PhEt;. R^ - CH3; 

R^ - CHgCOOH; 

1-90. - Bz; R*" - CE3; R° - 2-PhEt; 

R® - CHt3-MeOBz)COOH; r'^ « aCS^j 
1-91. a* - 4.FBz; R^ - CHjj R** - 2-EliEt; 
R* - CEt3-MeOBz)COOH; 
. 1-92. R* - 4-ClBz; r''. - CH3; R*^ - 2-EllBt; 
- CH(Bz).COOH; 

X-93, R^ - 4-a.Bz; r'' - Ph,; R^ - 2-PhEt; R^ - CHjCOOH; 
1-94. R* - 3-ClBa; R^ » Ph; r'' - 2-PhBt; 

■R^ - .CH(3-P6z)C00a; 
1-95. - 3,4-diMeOBz! R^ - Ph; r'^ - 2-PhEtj 

R^ - CH(Bz)COOK; R** - CH3; 
1-96. R^ - 4-ClBz; R^ - Ph; R^ - Pr; R^ = CH^COOH; 

1-97, R^ - Bzp'r^ " Ph; - Pr; R® - CH(Bz)CdOH; 
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1-98. - 3-ClBz; - Ph; R° - Pr; - CH(3-FBz) COOH; 

1-99. - 4-ClBz; R*' - Et; R° - Pr; R*^ - SCH3; 

- CHjCOOH; 

1-100. - Bz; -SP - Et; R° - Pr; - CH(Bz)COOH; 

R*' - Ph 

1-101. R^ - 3-CXBz; ^ - Et; r'= - Pr; 

- CH(3-EBz)C00H; - ^™3'' 

1-102. R^ -^4-FB2; E*' - Bz; r"^ - 2-EhEt; R^ « CaSjCXjOH; 

1-103. R* . Bz; R^ - Bz; r'= - 2-PhEt; 

- CH(3-MeOBz)COOH; 

1-104. R* - 3-FBz.; R*' - Bz; R° - 2-PhEt; 

- CH(3-ClBz)C00H; 

1-105. E* - Bz; R-'' - 4-FBz; S° - 2-PhEt; R* « CHjCOOH; 
1-lOe. R* - Bz; R^ - Bz; R*^ . 2-PhEt; 

- CE{3-Me0B2)C00Hi R^ - CH3 ; 
1-107. R* - 3-FBz; R^ - Bz; - 3-FPhEt; 

R* - CH(3-ClBz)COOH; 
1-108. R^ - Bz; R*' - 4-FBz; R° - Bz; - CH2COOH; 
R** - SCH3; 

1-109. R* - Bz; R^ » Bz; - BZ; E® - CH (3 -MeOBz) COOH; 
1-110. R* - 3-CIB2; R*' = 3-MeOBz; e'^ - Bz; 

R* » CH(3-FBz)C00H; 
1-111. R* - 4-FBz; = CHjCOOE; - SCH^; 
1-112. R* - Bz; ■r'^ - CH3; R^ - CH (4-FSz) COOH; 
1-113. R* - 3-ClBz; » CH{3-FBz)C00H; 

1-1X4. R^ - 4-MeOBz; R® - CH { 3 - CIBZ ) COOH ; 
1-llS. R^ - Bz; R^ - CH(2-PHEt)C00H; R^ ~ CH^; 
1-llS. - 4-ClBz; E^ - CH^CH^COOH; R^ - F; 
1-117. R^ - 4-FBz; R^ - CH^COOCH^OCOC (CH^) 3 ; ^ . SCH3; 
1-113. R^ - Bz; E^ - CH(4-FBZ)C00CH20C0C{CH3)3; 
1-119. S.^ - 3-ClBz; r"^ - CH3; 

R® - CH(3-FBz)C0OCH2OC0C(CH3)3; 
1-120. R* - 4.-MeOB2:; R* « CH(3-C1B2)COOCH20COCCCH3)3; 
1-121. R^ - Bz; R* - CH(2-PhEt) C0OCH2OC0C ((313)3; 

R*^ - SCH3; 

1-122. R* » 4-ClBz; R^ - CHjCHjCOOOI^OCOCCCHjJj; 
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1-X23. - 3-ClBz; - CH^COOCHg,- R*^ - SCH3; 
1-124. » Bzj R^ - CH(4-FBz)COOCH3; 
1-12S. R* » 3-.FBZ; R*^ = CH^; R^ - ■CH{4-FBz) COOCHg ; 
1-126. R* w Bz; = CH (2 -PhEt) COOCH^ ; 
1-127. E* = 3-ClBz; - CH^COOEt; 
1-128. - 3-ClBz; R^ - CHjCOOEt; R''^ - SCH^j 
1-129. - 3-ClBz; R® « CH ( 3 - FBz ) COOEt ; 
1-130- - 3-FBz; R* - CH (4-FBz) COOEt; 
1-X31, - Bz; R*^ - CELj; R^ - CH ( 2 - PhEt ) COOEt ; 
1-132. R* - BZ! - CHlZ-PhEt) COOEt; 
1-133. R* 3-ClBz; R^ - CHjCOOCHjCHjOCOCHg ; 
1-134. a* - 3-ClBzf R* - CHjCOOCHjCHjOCOCHg ; R^ - SCH3; 
1-135. R* - 3-ClBz'; R* - CH ( 3 - iPBZ ) COOTPr^rH^OCOCHg ; 
1-136. R°- - 4-MeOB«; R* - Ca(3-ClBz)C00C3H2CH2OO0CH3; 
R^ - CH3; 

1-137. H* - 3-ClBZ; - CH^COOCHgOIgW ( CH^ ) ^ ; . 
1-138. E.* - 3-ClBz; E* - CS^COOCO^CS^'^i.CE^) - SCH^; 
1-139. R* ^.3-ClBz; E® - CHO-FBzJOOOCHjCH^HtCHg)^; 
1-X40. R* - 4-WteOBZf R.® - CH(3-ClBz)C00CH2CH2!StCH3)2; 
1-141. E* -_3-ClBz; R^ - CEjCOSHCHj; 
1-142, R* - Bz; R^ - CH(4-FBz)C0KHCH3; 
l-i43. - Bzt ■= CE{4-FBz)C01IHCH3j R** - SCH3; 
1-144. E^ - 3-.fBz; R^ ■- CE(4~FBz) CCHiniCH^ ; 
1-14S. S* - Bz; - CH(2-PhBt)C0NHCH3f 
1-146. R*---3-.ClBz; R* - CE^CONHCH^CHjOH; 
1-147. R* - Bz; R^ - CH(4-FBz) CONHCHjCH^OH; 
. 1-148. R* - Ba; R* - CE{4-FBz) COHHCH2CH2OH; ~ CH^; 
.1-149. E* m 4-KeOBz; R® - CH(3-ClBz) COBHCHjCHjOH; 

1-150. - 4-ciBz; E* - csL^(:s^comic&^i::&^ov.-, 

1-151. R^ - 3-ClBz; R^ - CHjCOHHCHjCH^IKCHj) 
1-1S2, R* - 3-ClBZ; R* - CH2C0NHCH2CH2N(CH3) R*^ - CH3! 
1-153. R* - Bz; R^ = CH(4-FBz) COHHCHjCHjN (CH^) ^ ; 
1-154. R* » 4-MeOBzr R® - CH (3-CIBe) CONHCH^CH^N (CH^ > 2; 
1-155. - 4-CXBz; R^ - CH.CHjCONHCHjCHjN (CHjJj ; 
1-156. a* - Bz; R^ B CHj; = OCHjCOOH; R^ - SCH3; 
1-157. R* - 3-FBz; r'' - CH3 ; R^ - CH3; R^ - OCHjCOOH; 
1-158. R^ - 3,4-diMeOBz; ^ - CH3; R^ - OCH^COOH; 
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1-159. . Bz; - CHj,- - OCK (4-FBz) COOK; - SCH3; 
1-ieo. - S-ClBss; r'^ - CH3; R® - 0CH(3,4-diMeOBz)C0OH; 
1-161. R^ . 4-MeOBz; R*' = CH3! - OCH(3-CXBz)CCX3H; 
1-1S2. R* - 2-FBz; r" - CH^; - OCH(Bz)COOH; . CH-; 
1-1S3. R^ - a-FBz; e'' - CS^; 

- OCH(BZ)COOCH20COC(CH3>3; r"^ - CH3; 
l-lg4. - Bz; - CH3; 

R* - Oai(4-FBz)CO0CH2CH2N(CH3)2; - SCHj,- 
1-165. R^ --Ba; - CH3; R^ - OOLjCttjCOOH,- R^ . SCH3; 
1-166. R* - 3-FB8; R*' - CH3; r'^ - CH3,- R^ . OCH^CaS^COOH; 
1-167. a* » 3,4-diMeOBz; r'^ - CH3; - OCHjCH^COOH, 
1-168. a* - Bz; E*' - CH3; E^ - OCH^CH (4-PBz) COOH; 

R-** - SCHg,- 
1-169. . S-CIBb; R^ - CH^; 

R® . OCH2CH{3,4-diMe0Bz)C0OH; 
1-170. R* - 4-MaOBZ; R** » CH3; - OCH2CH(3-ClBz)CO0H;' 
1-171. R* - 2-PBz; R*' - CH^; 

R® - OCH2Ca{Bz)CO0CHj0C0C(CE3)3; - CH3 ; 
1-172. R^ - 2-FBz; R^'- CH3; 

R® - OCHgCHOzXItoOCH^CajKCCaigjj; 'r^ - SCH3; 
1-173, R^ - COPh;.R^ - CE{Bz)COOH; E^ . SCH3; 
1-174. R* - COPh; R*^ - CHjCOOH? 

1-17S. R* - 00(2-Cl-Ph)j - CH(3-Wte0Bz)C00H; R^ - SCH3; 
1-176- R* - C0(3-Cl-Ph); R^ - CHjCOOH; 
1-177. E* - C0{4-Cl-E4l)'; R^ - CH^COOH; R^ . CH3; 
1-17B. R* - CX)(2-P-Ph); R^ - CH(3-P-Pll) CXJOB; 
1-17S. ft* - C0(4-P-Pb); a* - CHjOOOH; E^ - SCHjj 
1-180. a* - C0(2-lte0-Ph); R® - CH(4-FBz)C00H; 
1-181. a* - C0(4-Me0-Ph); R*^ - CH^; R^ - OljCOOH; 
H*^ - SCH3; 

1-182. R^ - C0(3,4-MQ0-Ph) ; R^ - CH (3-ClBz) (XlOH; R*^ . Pr; 
1-183. - CO{4-IilH2-Ph) ; - CH^COOH; 
1-1S4. R* - C0(4-F-Ph) f R® - CHjCOOCHjdJjNlCHgjj; 
r'* - SC2I3; 

1-185. R* - C0C4-F-Ph); R^ - CH (Bz) O0OCa2CH2N(CH3) 
R** - SCa^; 

1-186. R* - dO(2-MeO-Ph); R* - CH(Bz)COOCH20COC(CH3)3; 
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1-1B7, R^'-'COCH^! - CH(Bz)COOH; R** - SCH3; 
X-1B8. - COCH^; - CH^COOH; 
1-189. - COCHCCHj)^; - CHjCOOH; 
1-190. •■ COCH(CH3)2; R^ " CK(Bz>COOH; R^ - SCH3! 
IrlSl. R* = COCatCHjjjJ R^ - CH(Bz)COOCH2CH2N(CH3)2; 
R*' - SCH3; 

1-192. R^ - COaEKCHg)^; R^ - (^(BzjCOOCHjOCOCCCHg)^; 
1-1S3. R^ - COCHEt; R^ - CH^COOH; 
1-194. R* -. COCHEt; R® - CH(Bz)C0OH;- 
1-195. R* ■.-^COCHca2(CH3)2; R^ = CH2COOH; 
1-196. - COCHCHjtCHgjj; R*' - CH{Bz>COOH; R^ - SCH^; 
1-197. R* - COCHCH^tCHj)^; - CHjCOOCH^CHjNCCHj) ^ f 
R^ - SCH3; 

1-198. R* - C0CEai2tCH3)2; R^ - ^(BzJCOOCH^CHjHtCHg) 
. SCH3; 

1-199.' R* - C0CHCH2(CH3)2; R* - CH(Bs!j OOOCHjOCOC (CEj) 3,- 
1-200. R* - COCHCHjtaag)^; R° - CH(Bz)C0OCH2OC0C(CK3) 3; 
- SCHg,- 

1-201; R^ - Bz; R^ » CHjTet; 

1-202. R* - Bz; R^ = CE^Tet; 

1-203. R^." Bz; R^ - CEjCH^Tet; 

1-204. R* - 4-raz; R^ - CHjCSjCajTet ; 

1-205. R* - Bz; R® - CH^CHjTet; 

1-206. R^ =.Bz; R*^ = Tet; 

1-207. R* - O-MeOPhCHj,- R*^ " Tet; 

1-208. R* - Bz; R** - CHjTet; 

1-209. a* - Bz; R** - CH^Tet;. 

1-210. R* - {4-F)PhCH2; ~ SO^NHCOCHg; 

1-211. R^ - Bz; R® - SO2NHCOCE3; 

1-212. .R^ = Bz; R^ » SO2NHCQCH3; 

1-213. r'*. - (.i-N02)PiiC'S2- ^ ' sbjHHCOCHj; 

1-214. r"^ - Bz; R*^ - SO2NSCOCH2CH3 ; 

1-215. R* - Bz; R® - SOjMHCOCHjCHj ; 

1-216. a* - Bz; R^ » SOjNHCOCHjCHj; 

1-217. R^ - Bz; r'* = SOjNHCOCHjCHj; 

1-218. R* » Bz; R^ = SOjNHCOCHjSh; 

1-219. R* = C4-Cl)PhCH2? R* " SO2HHCOCH2PI1; 
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1-220. R - Bz; R - SO2NHCOCH2EII! 
1-221. - Bz; R''^ = SO2NHCOCH2EI1 ; 
1-222, R^ - Bz; r'^ = CH^SO^KHCOCHj ; 
1-223. R* » Bz; R® - CH^SO^NHCOCHg ; 
1-224. R^ - 4-(C73)PhCH2! - CH^SO^SBCOCa^ 
1-225. R^ - Bz; R*^ = CH2SO2NHCOCH3 ; 
1-226. R^ - Bis; R^ = CH2SO2HHCOCH2CH3 ; 
1-227. R^ = Bz; R^ - CH2SO2HHCOCH2CH3 ; 
1-228. R^ = Bz; R^ = CHjSOjNHCOCHjCHg ; 
1-229. R* - (4-MaO)PhCH2; - CH2^°2' 
1-230. R^ .= BZ; R*^ = ai2S02NHC0CH2Pii; 
1-231. = Bz; R^ = CH2S02HHG0CH2Bh; 
i-232, R*- - Bz; R^ - CH2S02in3C0CH2Khj 
1-233. R* - Bz; R*^ - CHjSOjMECOCHgPh; 
1-234. R^ - Bz; R*^ - Tet; 
1-235^ S.^ - 4-(Me02C)Bz; 
1-236. - 4-(HOOC)Bz; 
1-237. R^ - 4-Tet-Bz; 
1-238.. R* - 4-Ph-Bz; TL^ •= CK; 
1-239. R* - 4-Ph-Ez; R^ - CHjCOOH; 
1-240. R* - Bz; R** » Me; r'^ - Me; R^ 
X-24a. R* » BZ; R''' >• Me; R^ - Me; 



ICEjCILj; 



R - CH2CCOH; 
R^ CH2Tet. 



Of these, the preferred -compounds are Nob. 3 
1-23, 1-33, 1-34, 1-37, 1-Bl, 1-54, 1-68, 1-71, 
1-77, 1-81, 1-93, 1-99, l-lll, 1-117, 1-123, 1-: 



1-212, 1-219, 1-223, 1-239 and 1-241 and the most 
preferred, are Nos. 1-12, 1-34, 1-37, 1-77, 1-93, 1-202 
1-208, 1-219 and 1-239. 



Further exaii5>leB of specific compounds of the 
present invention are the tetrahydroc&rbazole 
derivatives indicated by formula (1-2) ; 
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in which all subatituejit groups a: 
those not mentioned being hydrogei 



i as defined below, 



2-3. 
2-3, 
2-4. 
Z-5. 
2-6. 
2-7. 
2-8. 
. 2-9. 
2-10. 
2-11. 
2-12. 
2-13, 
2-14. 
2-lS. 
2-16. 
2-17. 
2-ie. 



- CHjCCMH; S'^ - CHj; 
. COOH; IS^ - Et; 

- Ca^OOOH; h'* . Et; 

- OljCHjCOOH; s"* . Et; 

- CHjCOOH; - iBu? 

- CHjCOGOf r'^ - Bz; 
. CHjCOOH; R*= - Bk; 
' CHjCOOH; n'' » Bz; 

. CHjCOOH; r'^ . Bz; . 

- SCK3; = CH^COOH; e'^ = Bz; 
= CHjCOOH; . Bz; 

■ SCH^; » CH^COOH; _ Bz; 
. SCH3; R^ - CH2COOH; r'' - Bz; 

= SCHg; R^ - CH^COOH; S*^ • SCHg; 
• Et; R° » CHjCOOH; r'^ » 2-ClBz; 
. CHjCOOH; r'* - 4-CiBz; 

■ Ph; R^ - CHjCOOH; - BZ; 
= CHjCbOH; 



a*^ - 3-5BZ; 
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2-19. m SCH^; - CH2COOK; R*^ - 4-FBz; 

2-20. R° - CHjCOOH; r'^ = 3-MeOBz; 

2-21. R* - SCH^; R° = CH^COOH; r'' » 4-MeOBz; 

2-22. R^ = CHjCOOH; r'^ - 3 , 4-aiMeOBK ; 

2-23. ^ - CH(CH3)C00H; r'^ - Ez; 

2-24. r"- = SCHj," R*^ - CH{Bz)COOH; r'^ = Bz; 

2-25. R° « CH(Bz)c60H; R^ - Bz; 

2-26. R^ - ca(Bz)C0OH; R^ - CI - Bz; 

2-27. - CH(Bz)eOOH; R^^ - CI R*^ - Bz; 

2-28. R* - SCH3; r'^ - CH(3-ClBz)C00H; R*^ - BZ; 

2-29. - CH{4-PBz)C00H; R*^ - CH^; R® » OH; R^ - Bz; 

2-30. R° - CE{3-MeOBz)C0OH; 1^ - Phj R^ « OCH3; r'^ 

2-31. R^ - CE(3,4-dlMeOBz)CO0H;' R^ - CI; r'' - Bz; 

2-32. R*^ - CH(3-ClBz)C00H; R^ - F R^ - 3-ClBZ; 

2-33. R^ = SCH3; R^ - CH{3-FBz)C00H; R*^ - 3-ClBz; 

2-34. R° >. CH(3,4-diMeOBz)C00H; r'^ » 3-ClBZf 

2-35. - SCH3; - CH(4-ClBz)C00H; r'' - 4-C1Bz; 

2-36. r"^ - CH(3-C1BZ}COOH; r'^ » 3-PBz; 

2-37, R* - CH3; R^ - CH(4-Me0Ba)C00H; - 3-PBz; 

2-38. - SCH3; R^ - CH(4-FBz)CCX)H; R*^ = QZ^; 

r'^ » 4-FBz; 

2-39. r'^ - CH(4-Me0Bz)C00H; r'^ - 4-F3z; 

2-40. R^ = CH{3-ClBz)C00H; = CH^ ; •= 4-MeOB2; 

2-41. R*^ - CE{3-FBz)C0OH; R® - OH; r'' > 4-MeOBz; 

2-42. r"^ - CH(3-MeOBz)COOH; R^ - OH; r'^ - 4-MeOBz; 

2-43. R^ - CH{Bz)C0OH; r'^ - CH^ ; r'' = 3-ClBz; 

2-44. R^ » CH(Bz)C0OH; r'^ - 4-ClBz; 

2-4S. r"^ - CH(B2)C00H; R*^ - CH3; r'^ « 2-PBz; 

2-46. r'^ - CH(Bz)COOH; r'' - 2-FBz; 

2-47. r'' - CH(Bz)COOH; R^ - CI; R^ - 3-FBz; 

2-43. r'^ - CH(Bz)COOH; R*^ = CH^; r'^ - 3-FB2; 

.2-49. R° - CHCBz)COOH; r'^ = 4-FBz; 

2-50. ^ - CH(BZ)C00H; R® - F; r'^ - 4-MeOBz? 

2-Sl. R^ - SCH^; r'^ - CH{Bz)COOH; - 4-MeOBz; 

2-52. r'^ - CH(Bz)COOH; r'^ - 3,4-diMeOBz; 

2-53. R*^ o CH(az)COOH; R*^ - CH^; r'^ - .3 , 4-diMfeOBz; 

2-54. ^ - CH{Bz)COOH; ^ » 3,4-d±MeOBa; 
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2-55. .R^ - SCHj; - CH(Ba)C0OH; - CHjj 

- 3,4-diMeOBa; 

2-S6. R* - SCH3; = CH(Bz)C0OH; r'^ - 4-101232; 

2-57. - SCH3; R^ - CH(2-PhEt)C00Hf R^ - Bz; 

2-S8. tfi « CH^CELjCOOH; R* - OH; R^ » Ba; 

2-59. - SCH3; - CHjCHjCOOH; - 2-ClBz,. 

2-60. R** - CH^CHjCOOH; = 3-ClBz; 

2-61. R^ = CH3; « CH^CH^COOH; R^ - F; R*' - 4-C1Bbj 

2-62. - -CHjCH^COOH; R*^ - 2-FBZ; 

2-63. - SCH^; R° - CH^CH^COOH; - 4-FBz; 

2-S4. ■SP - ai^CHjCOOH; r'^ - 2-MeOBz; 

2-65. a* - SCH3; . CHjCHjCOOH; r'^ - CH^; 

r'^ - A-MeOBz; 

2-66. R* - Pe; - CHjCHjCOOH? R*^ - 3,4-aiMfeOBz; 

2-67. r'= . CHjCHjCOOE; R^ - OCH^; r'' - i-m^^z; 

2-68. R* - SCH3; R^ - CHjCOOH; R® - CH^; R*^ - Bz; 

. 2-S9. R** - CajCOOH; R*^ - CH3; R^ - CH^; - 3-EBz; 

2-70. a* - CHg,- R*' - CHjCOOH; R-"^ - 3 ,4-aiMeOBz; 

2-71. R* - SCHg; R^ - CH{4-FBz) COOH; R* - CH^; R^ - Bz; 

2-72. R*^ - CHC3,4-diMeOBz)COOH; R*^ - CE3; r'^ - 3-ClBz; 

2-73. R° - CH(3-C1BZ)C00H; R^ - OH; R^ - 4-MeOBz; 

2-74. R^ - CHjf R*= = CH!Bz)COOH; - P; r'^ - 2-FBz; 

2-7S. R* - SCH3; R*^ . CHjCOOH; R^ - Ph; r'^ - Bz; 

2-76. R^ - CH3; R° . CH(3-MeOBz)CO0H; s!^ - Bz? 

2-77. R^* - CH(2-PhEt)C00H; r"* - Ph; R^ - Bz; 

2-78. R^ - SCH3; R^ - CH^COOH; R^ « Bz; r'^ - 4-FBz; 

2-79. R^ - CH^COOH; R*^ - CH^; R^ - CH3 ; r'^ - 3-MeOBz; 

. 2-80. li^ - CH3; r'^ - CH(3-MeOB2)COOH; R^ = Bz; 
r'^ - 4-ClBz; 

2-81. - CH^COOH; r"^ « CH3 ; R8 = CH3 ; r"^ - 4-FBz; 

2-82. R* - SCH3; R^ - CH(Bz)COOH; R^ - OCH3; r'^ - Bz; 

2-83. R* - CH3; = CH(3-FBz:C00H; R*^ - 3-ClBz; 

,2-84. R* - COIj; R^ - CH3 ; R= - CE(2-PhEt> COOH; - F; 
r'^ - Bz; 

2-85. - CH3; - CHjCHjCOOH; R^ - OH; R*^ » Bz; 

2-86. R* - SCH3; R^ - CH3; R*' - CHjCOOH; R^ - OH; 
a*^ - Bz; 
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2-87. . Ciig; r"^ - CH (3 -MeOBz) COOH; - Ba; 

2-88. - CKg,- r'^ » CH(3-Ciaz)C00H; R** - CH3; 

r'' - 3-PESzr 

2-89. R*" - CH(Bz}COOH; R^ - CH3; - CH3; R^ - 4-NH2BZ; 

2-90. R* - SCH3; - 4-FBz; TS.'^ » CH^COOH; r'^ . Bz; 

2-91. R* - CH^; R*' - CH(2-PhEt)C0OH; R^ - OH; r"^ - Bz; 

2-92. R* » F; R^ » CH^CH^COOH; R^ - OHf s}^ 4-ClBz; 

2-93. R*^ - CHO-CXBzjCOOCHjOCOCtCHjjg; R^ --l-MeOBz; 

2-94. R* - SCH^; R*^ - CH {2-PhEt} COOCHjOCOC (CH^ ) ^ ; 
- Bz; 

2-9S. - CH(4-FBz)C00CH3; R"^ - CH^; - 3-FB2; 

2-r9e. R* - SCHgf.R-'' - CHjCOOSt; R^ - 3-ClBz; 

2-97, e" - CHC2-PhEt)C00Et; r'^ - Bz'; 

2-98. R* - SCH3; R^ - CHjCOOCHjCH^OCOCH^; R*^ - 3-ClBz; 

2-99. . R* - SCH3; R^ - CH2C0OCH2CH2H{CH3)2; r'' - S-ClBzj 

2-100. R° - CHO-ClBzJCOOCHjCHjNfCH^)^; r'^ - 4-MeOBz; 
2-101. - CE(4-PBz)COHHCH3; r'^ - Bz; 

2-102. R* - CE^; - CH {4-FBz) COHHCE^CHjOH; R*^ - Bz; 
2-103. - CH2C03SHCH2CH2K(CH3)2; - 3-ClBz; 

2-104. a* - SCE3; E^ - OCHjCOOH; R^ - CH3; 7^ - Bz; 

2-105. R** - OCHjCOOH R*^ = CH3; R^ - CH3; R*^ - 3-PBz; 

2-106. E* - SCS^l R?" - 0CH(4-PBz)C00CH2CH2N(CH3)2; 

m CH3; R^ - Ba 

2-107- E^ « OCHjCHjCOOH; S.^ - CH3; R^ - CH3; r'^ - 3-PBz; 

2-108. R* - CH3; - OCHjCELjCOOH; R*^ - 3,4-aiKeOBz; 

2-109. R** - CHjCOOH; - C0C4-Cl-Ph) f 

2-110. R^ - CH(4-MeOB2)C00Hj » C0(2-F-Ph.); 
.2-111. « CHCPhJCOOH; R*^ - CH3; R^ - COCH3; 

2-112. r'^ - CHCCHjCOOH; R*^- » CH3; R^^ - COEt; 

2-113. R* - SCH3; R*^ = CH^COOH; - COEt; 

2-114. R^ - CHjCOOH; - CH3; r'^ - CHj (tMophen-2-yi) ; 

2-llS. R** - CHjCOOH; ^ - CH^ (thiophen-2-yl) ; 

2-116. R^ - CH^COOH; R*^ - CH^; Ji^ - CH^ {pyridin-3-yl) ; 

2-117. R* « COOa; - Bz; 

2-118. R^ - COOH; r'* » Bz; 

2-119. r'' - COOH; r'* - Bz; 

2-120. R** - COOH; r"* - Bz; 
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2-121. a* - CH3; • COOH; . Bz; 

2-122. a*- - CH3; a"^ - COOH; a*^ - Bz; 

2-123. a^ - CH3; R*^ - COOH; r'' - Bz; 

2-124. r'^ - CHjTet; E*^ - Bz; 

2-125. a* - SCH3; VL^ - CHjTet; R*' . Bz; 

2-126. - SC3I3; - CHjCH^Tet; » 4-PBz; 

2-127. a* - SCH3; R^ - CHjCE^OLjTet; R** - 4-FBz; 

2-12B. R* - CH3; r'^ - CHjTet; R*' - Bz; 

2-12S. E*^ - CH^COOH; -R^ - O; R*^ » Bz; 

2-130. - Caj^jCOOH; H*^ - 0; 

2-131. r'' . CH2OOQH; -R^ - Bz; 

.2-132. r'' - CH(C00H)2J - Bz. 

Of these, the preferred con^bunda are N08. 2-10, 
2-13, 2-14, 2-19, 2-32, 2-35, 2-46, 2-57, 2-68, 2-80, 
2-54, -2-100, 2-122, 2-125, 2-126 and 2-128, and the most 
preferred are Hos. 2-10, 2-94, 2-122. 

Further e3{aii5)le3 o£ specific contpounds o£ the 
prbaent invention, are the carbazole derivatives 
indicated by farnula (It3} : 
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in which. all substitueat groups are aa defined below, 
those not mentiooed being hydrogen: 



R - CH^COOH; R - CH^; 

- COOH; r'^ - Et; 

_ Qj^cooH; r'' = Et; 

- CH2CH2COOH; r'^ - Bt 
E.^-- CH_COOH; - iBu; 



3-7. R - CH2COOH; h"^ - Bz; 
3-B. JiF - CHjCOOH; r'^ - BZ; 
3-9. R** - CHjCOOH; r'^ = Bz; 

R* - SCH3; R^ - CH^COOH? R^^ - Bz? 
r" » CHjjCOOH; r'^ - Bz; 
R^ - SCHgj r'' - CHjCOOH; r'^ - Bz; 
R* - SCR^l - CHjCOOH; R^ - Bz; 
R* - SCH^; - CHjCOOH; r"^ - SCH3; s'^ - : 
R^ - Bt; E° - CHjCOOH; 7^ - 3-ClBz; 
R^ - CHjOOOH; R*^ - 4-ClEz; 
R* - Ph.; - CHjCSMHj r'' = Bz; 
E*' - CHjCOOH; R*' - 3-FB2; 
R* - SCH3; - CEjCOOH; R^^ - 4-PBz; 
R° - CH2C00H; a'* - 3-MeOBa! 
R* - SCH3; - CHjCOOHf Vi^ - 4-MeOBz; 

- C2I2COOH; R*^ - 3,4-diMeOBzr 
R-'' - CH(CH3)C0DH; r'^ - Bz, 
R* - SCH^; R*^ - CH{Bz)C0OH; e'^ = Bz; 
R^ " CH(Bz)CO0H; r'^ - Bz; 
R^ = CE(Bz)CO0H; R® - CI. r'^ « Bz; 
R^ » CH(Bz)COOH; R^^ - 1^ =- Bz; 

- SCH,; r'^ = CH(3-ClBz}C0OH; - Bzr 



3-10. 

3-11. 

3-12. 

3-13. 

3-14. 

3-15. 

3-16. 

3-17. 

3-lB. 

3-19. 

3-20. 

3-21. 

■3-22. 

3-23. 

3-24, 
• 3-25. 

3-26. 

3-27. 

3-28. 

3-29. 

3-30. 
■ 3-31. 

3-32. 

3-33. 

3-34. 



R^ - CH(4-FBz)CO0E; R" - CH^; R*" - OK; R'" - BZ; 
R^ - CH(3-MeOBz)COOH; - Ph; R^ =. OCH^; r'^ - 

- ■CH(3,4-diMeOBz)COOH,- - CI; JL^ - Bz; 
R*^ - CH(3-ClBz)C0QH; R*^ - F R*^ = 3-ClBz; 

- SCHj; R*^ - CH(3-FBZ)C00H; r'^ - 3-ClBz; 
CH(3,4-diMeOBz)COOH; ^ - 3-ClBz! 
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3-35. .R^ . SCH^; - CH(4-ClBz) COOH; r'' . 4-ClBz; 

3-36. - CH{3-C1BE)C00H; IS^ - 3-FBzj 

3-37. R^ . CH^; - CH(4-MeOB2)C00H; - 3-raz; 

3-38. R* . SCH3; - CE{4-PBz)C00H; - CHj,- 
m 4-FBZ; 

3-39. R^ - CH{4-MeOBz)COOH; ^ - 4-FBz,- 

3-40. . CH(3-C1Bz)C00H; = CH3; ^ - .4-MeOBZ; 

3-41. r'^ . CH{3-FBz)CO0H; - OH; » 4-MeOB2; 

3-42. r'^ » C:H{3-MeOBz)COOH; - OH; r'^ = 4-MeOBz; 

3-43. R^ - CH{Bz)C0OH; R^ - CH^; R''^ - 3-ClBz; 

3-44. R-'' - CH(Bz)COOH; - 4-ClBz; 

3-45. r'^ - CH{Bz)COOH; = CS.^; ^ ~ 3-FBzj 

3-46. R*^ - CH(Bz)CO0H; r'^ - 3-FB2; 

3-47. r'' - CH(BZ)C00H? R^ - CI; R*^ - 3-FBz; 

3-48. R^ = CH(Bz)COOH; r'^ - CE^; R^^ . 3-FBz; 

3-49. r'^ » CE(B5:)C00Hr R^ - 4-PBzj 

3-50. R^ - CE(Bz)COOH; R^ - F; r'' - 4-MeOBz; 

3-51. R^ - SCaig; R^ - CH{Bz)C00a; R*^ - 4-MeOBz; 

3-52. R^ - CH{Bz)COOHr « 3,4-diMeOBz; 

3-53. R° ~ CH(Bz)COOH; R*^ » CSI^ ; r"^ » 3 , 4-(aiMeOB«; 

3-54. R*' - CH(Bz)CQOH; R^^ - 3,4-diMeOBz; 

3-5B. R^ - SCH3; .R''' = CH(Bz)CQOH; r"^ . CH^; 

R^ - 3,4-diMeOB2; 

3-S6, R^ - SCH^; r'^ ~ CH(Bz)COOH; ^ - 4-HH2EB; 

3-57. R* - SCH3; R^ - CE(3-PhEt)COOH; r'^ - Bz; 

3-58. R^ - CHjCHjCOOE; R^ = OH; ^ - BZ; 

3-5S. - SCH^; R^ - CHjCH^COOH; r'^ - 3-ClBz; 

3-60. R^ - CHjCHjCOOH; R^ - 3-ClBz; 

3-61. - CH^; R*^ - CH2CH2COOH; R^ . F; R^ - 4-ClEz; 

3-62. e'' - CH^CEjCOOH; R^ - 3-FBz; 

3-63. R^ w SCH3; R^ - CH2CH2COOH; r'^ - 4-FBz; 

3-64. R*^ = CHjCHjCOOH; ^ «= 3-MeOBZ; 

3-65. R* - SCH3; R^ - CH^CHjCOOH; R^ - CH^; 

^ - 4-MeOBz; 

3-66. R* = Pr; r'= - CHjCHjCOOH; R^ - 3,4-diMeOBz; 

3-57. R^ - CHjCH^COOH; R^ - OCH^ ; r"^ . 4-NH2B2; 

3^63, - SCH3; R^ » CHjCOOH; R® - CH3; r'^ - Bz; 



. -Vf 0 96103371 



2196046 



3-69. 
3-70. 
3-71. 

3-72. 
3-73. 
3-74. 
3-75. 
3-7S. 
3-77. 
3-78. 
3-79. 
3-BO, 

3-81. 
3-82. 
3-83. 
3-84, 

3-85. 
3-86. 

3-87. 
3-86. 

3-89. 
3-90. 
3-91. 
3-92. 
3-93. 
3-94. 
3-9B. 
3-96. 
3-97. 

3-98. 
3-99. 



CaH^COOH; - CH3; r'^ - CH3; R*^ - S-FSz; 
CKgf - CHjCOOH; - 3 , 4 - diMeOBz ; 

■ SCH^; - CH(4-FBZ)C00H; - CH3; 

- Bz; 

CH(3,4-diMeOBz)COOH; r"^ - CH3 ; - 3-ClBz; 

CH(3-C1Bb)C0OH; - OH; - 4-MeOBz; 

CH3; R° - CH(B2)C00H; R^ - F; R*' » 3-FBz; 
SCH3; r'^ - CH^COOH; R^ = Vh; &^ - Bz; 
CSi^; R*^ - CH{'3-KeOBz)COOH; r'^ - Bz; 
ai(3-PllEt)C00H; R^ - PH; » Bz; 
SCHg,- ^ - CHjCOOH; - Bz; R*^ - 4-FBz; 
CHjCOOH; 5*^-013; R^ - CH3; r'^ - 3-MeOBz; 

■ Ca^} Sp m CE{3-lfeOBz)COOH; R^ - Bz; 

- 4-ClBS; 

CHjCOOH; R*^ - CH3; R8 - CH3; R^ - 4-FBz; 
SGH3; R*= = CH(Bz)COOHi R® - OCH3; R^ - Bz; ■ 
CH3; r'= - CH{3-PBb)O0OH; r'' - 3-ClBz; 
CEg; r'^ - CH3; R^ - CH(3-PhEt)C00H; R^ - F; 



CH3; R'^ - CUjCH^CC 
SCH3; r'^ - CH3; 



I; R" - OH; r"" - Bz; 
. CEjCOOH; R* = OH; 



Cai^; a*^ - CE(3-MeOBz)COOB; r'^ - Bz; 
CHg; a'' - CH(3-ClBa)000H; .r'* - CH^; 
■ - 3-EBS; 

CH(Bz)COOH; r"^ - CH3; - CH3; » 4-HH2BZ; 
SCE3; R** - 4-FBZ; r'=^ - CH^COOH; r'^ - Bz; 
CH(3-MeOBz)COOH; ~ CH3 ; R^ ,= CH3; R^ » Bz; 
CH (4 -FEZ} CODE; R*^ - F; R^ - OH; R*' - Bz; 
SCH3; R*^ - CHjCEjCOOH; r'^ - 4-FBz; 
CH{CH24-FBZ)C00H; - CS^; r'' . Bz; 
CH(CH23-FBZ)C00H; R^ - CI; - 3-ClBzi 
CS(CH23-C1BZ)COOH; r'^ = CH3; . 4-IfeOBs; 
CH3; „ CHCSjia-PhEtJCOOH; R^ - OH; 
' - Bz; 

F; - CHjCHjCOOK; R® - OH; r'^ = 4.CIBZJ 
SCH3; - CHjCOOCHjOCOC {(213)3; ^ " 



2196046 . 



3-100. r'' - CH(4-PBz)COOCH20COC(CH3)3: R*= - Bb; 
3-101. R° - CHCS-FBzjCOOCHjOCOCfCEj)^; - CB^i 
la^ - 3-ClBa; 

3-102. S.^ - CHO-ClBzjCOOCHjOCOC (013)3? " 1-MeOBz; 
3-103. - SCH3; r'' = CH(3-PhEt)COOCHj,OCOC(CH3)3; 
v}^ - Bz; 

3-104. s''. - .CH2CH2COOCH20COC(CH2)3; r'' - 4-ClBz; 
3-105. R^ - SCH3; - CH2CPOCH3; R^ « 3-ClBz; 
3-lOS. R^ = OKi-FBzjCOOCH^; r'^ - Bz; 
3-107. r'' - CH(4-FB2)C00CH2; R*^ - CH3; r'* . 3-FBz; 
3-108, - CHt3-PhEt)C00C3l3; r'^ - Bz; 
3-109. R** - CHjCOOEtf - 3-ClBz; 
.3-110., R* " SCHjj' R-'' » CHjCOOEt; R**^ - 3-ClBz; 
3-111, Sp - CH{3-FBz)C00Etj r'' = 3-ClBE; 
.3-112. - CHC4-FBz)CO0Etr r'= - 3-PBz; 
3-113. k'' - CEC3-PhEt)CO0Et; R*^ - CHg,- r'' - Bz, 
3-114. r'' - CH{3-PhEt)CO0Et; r'^ - Bz; 
3 -lis. R*". » CHjCOOCHjCHjOCOCIIg; r'' - 3-ClBzf 
3-116. R^ - SCHgj R-^ " CHjCOOCEjCHjOCOCEg; r'^ . 3-ClBz; 
3-3.17. r'' - CHO-FBzjCOOCH^CHjjOCOOHg; r'^ - 3-ClBz; 
3-118. R* - CH3; r'' - CHtS-ClBzJCOOCHjCHjOCOCHg; 

^ m 4-MeOEz; 
3-119. R^ . CHjCOOCHjCHjlKCHjlj; R^ - 3-a.Bz; 
3-120. R* - aCHj; R^ - CSjCOOCH^CH^NCCHj)^; ^ - 3-Cl.Bz; 
3-121.' r"^ - CH(3-FB2)CO0CH2CH2N(CH3)2; r''^^- 3-CiBz; 
3-122. a'' » CH(3-ClBz)COOCH2CH2N(CH3)2; r'^ - 4-MeOBz; 
3-123. r'^ - CHjCOSlHCHj; r'^ .- 3-C1Bz; 
3-124. R^ - CH{4-FBz}C0KaCH3; R^ - Bz; 
3-125. R^ - SCH^; R^ - CH{4-FBz)C01SIHCH3; R* - Bz; 
3-126. R** - CH(4-FBz)C0]SHCHj; r"^ - 3-FBZ; 
3-127, R^ - CH(3-PhEt)C0NHCH3; r'^ - BZ; 
3-12B. R^ - CHjCONKCH^CHjOH; » 3-ClBBr 
3-129. R*' « CH(4-FBZ)C0NHCH2CH20H; - Bz; 
3-130. R^ » CH3; R^ - CK{4-FBz) CONHCHjCHjOH; r'' - BZ; 
3-131. r'' - CHO-ClBzjCOSHCHjCHjOH; r'^ « 4-MeOBz; 
3-132. R*' - CHjCHjCOKHCHjCH^OH; -. 4-ClBz; 
3-133. r'' - CHjCOlSHCItjCH^NCcaij)^! » 3-ClBa; 
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3-134. e"- - CH3; - CHjCONHCHjCHjNtCH^}^; n}^ - 3-ClBz; 
3-135. r'' - ai(4-PBz)C0HHCH2CH2N(CH3)2; - Bz; 

3-136. i. CH(3-ClBz)C0NHCH2CH2N(CH3)2; - 4-MeOBz; 
3-137. r'' . CHjCHjCOHHCKjCEjNlCH^)^; s}^ - 4-CXBz; 
3-138. - SCH3; - OCHjCOOH; - CH3; - Bz; 

3-139. R** - OCH^COOH a'^ - CH3; R^ - CE3; = 3-FBz,- 
3-140. - CH^; R^ « OCH^COOH; ^ - 3 , 4 - diMeOBz ; 
3-14X. R^ - SCa^i - 0CH!4-FBz)C00H; ~ CH3; R^ . Bz 
3-142. R*' - 0CH(3,4-£iiMe0Bz)C00H - CH,; R^ . 3-ClBz; 
3-143. r'' - 0CH(3-C1BZ)C00H; R* - OH; R^ - 4-MeOBa; 
3-144. R* - CHgf r'^ - OCH(Bz)C00CH2OO0C{CB3)3; R*^ - F; 
HL^ - 3-_FBz 

3-145, R* - SCHj.-.R*' - 0C&[i-FBz)C00CZ2CR^J!!{CS^) ^• 

a** - CHg,- R^ - Bz; . 
3-146. R* - SCSBIj; . r" - OCH^CH^COOH; R® - CH^; r"*^ - Bz; 
3-147: R?' - OCHjCHjCOOH; - CH^; R^ - CH3; R*^ - 3-PBz; 
3-148. R* - CH3; R^ - OCHjCH^COOH; R^^ - 3,4-diMeOBz; 
3-149. R* - SCB^; - OCH2CH (4 -FBz) COOH; R^ - OI^ ; 
- SZ; 

3-150. r'^ - OCH(3,4-d±MeOBz)CH2COOHj R** - CH3; 
R^ - 3-ClBz; 

3-lSl. r'' - OCEO-ClBzjCajCOOH R^ - OH; r'^ - 4-MeOBz; 
3-152. R* . CH3; r'^ - Ot2l2CE(Bz)COOCH20COC<CH3)3; 

R* - F a'' - 3-FBz 
3-153. R*' - SCH3; H** - CJCH2C3S(4-FEZ)C00CE2CH2H(CH3)2; 

= CH3; R*^ - Bz; 
3-154. R^ - CHgCOOH; R*^ - CHjf r'' - COPh 
. 3 -IBS. R*" - CHjCOOH; r'' - CO t4-Cl-Ph) ; 
3-156. R*^ - CH(3-FBz)C00H; R*^ » CH^; ~ C0(3-F-Ph); 
3-IS7. R*^ - CH(4-KeOBz)COOH; r'^ - C0(3-F-Ph); 
3-158. R*' - CH(3-PllEt)O0OH; - CI; R*^ - C0(3-P-Pb); 
3-159. R** - C3£(SZ)C00H; R*^ - CH3 ? ^ = COO-F-PH) ; 
3-160. r'' - CH(Bz)COOH; ^ - C0(4-P-Ph); 
3-161. r'' - CH(Bz)COOH; R° - F; r'' - CO{4-MeO-Ph) 
3-162. R^ - SCH3; r'' » CH(Bz)C0OH; r'^ - COPh; 
3-163. R^ - CH(Bz)COOH; ^ ~ C0(3 ,4-MeO-Ph) ; 
3-164. R^ - CH(Bjl)C0OH; R*^ - CH,; R^ - C0(3, 4-MeO-Pll) ; 
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3-165. R° - CHlBzlCOOH? r'* - CO (3 , 4-MeO-Ph) ; 

3-166. R*' « CHjCOOK; r'^ = CH3; r"^ = COCH^; 

3-167. R^ - aHPh)COOH; r"^ » CH3 ; tl^ - COCH^; 

3-168. R* - SCH3; - CH^COOH; - COCH3; 

3-169. R^ - SCH^; » CKtBz)COOH? - COCH3 ; 

3-170. R^ - CH^COOH; - CH^; - ^^(CHj)^; 

3-171. R^ - CH{Eh)C0OH; - CH3; r'' - COCaKCH^J^; 

3-172. R^ - SCH3; R^ . CH^COOH; r'^ - COCHCCHj)^; 

3-173. R^ ^ SCE3; R^ - CK(Bz)COOE; r'*^ - C0C2I (CH3 ) ^ ; 

3-174. R*' . CHgCOOH; r"^ - CH^ ; r'^ - COCHCCHg)^; 

3-175. r'^ . CHjCH^COOH; R^ - CHj? = COEt; 

3-176. R* = SCE3; R^ = CHjCOOH; R^ - COEt; 

3-177. R** . CHjCOOH; ~ CS^; v}^ - CHj^ ttliippihea-3-yl) ; 
'3-178. - CHjCOOHf - CH^ (thloplien-3-yl) ; 

3-179. R*^ » CH{3-FBz)C00H; r'^ - CH^; 

" CE^fthiophen-a-yl) ; 

3-180. S'= = CH(4-Me0Bz)C00H; r'' - CHj (thiophen-3-yl) ; 
3-181. R*^ - C3iC4-Me0Bz)C00CH20C0C(CE3)3j 

R^ - CHjfthiophen-S-yl) ; 
3-182. » CH^COOH; R*^ - CK3; r"^ - CH^ (thiopheii-3-yl) ; 
3-183, R*' = CHjCOOH; r"^ - CH^ ( thiophen-B -yl) ; 
3-184. R° - CH(3-PBz)C0OH; R^ =. CH^ ; 

r'^ - CSHjtthiophen-a-yl) ; 
3-185. r'= - CH(4-MeOBz)COOH; R^ - CH^ (thiophen-3 -yl) ; 
3-18S. R*^ - CH(4-Me0Bz)C00CH20C0C{CH3)2; 

r"^ - CH2{thiophen-3-yl); 
3-187. r'^ - CHjCOOH; R^ - CH3; r"^ - CH^ (pyridin- 3 -yl) ; 
. 3-188. R^ - cai^COOH; r'^ » CH^ (pyridin-3-yl) ; 
3-189. r'= - CH{3-FBz)C00H; R*^ - CH^; 

K.'^ - CH2(pyridili-3-yl) ; 
3-190. R^ - CH(4-Me0Bz)C0OH; R^ ~ CH^ (pyiidin-S-yl) ; 
3-191. R° - CE(4-Me0Bz)COOCH2OC0C(CH3)2; 

s'* - CH2(pyridin-3-yl); 
3-192. R^ « CHjCOOH; R^ » CH^; r'' - CH^ lpyridia-3-yX) ; 
3-193. R^ - CHjCOOH; r"^ - CH^ (pyrid±n-3-yl) ; 
3-194. R*^ CH(3-PBz>C0OH; r!^ - CH^f 

R^- CHjCpyridin-S-yl); 
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3-195. r'^ " CH(4-MeOBz)C0OH; u'^ - CHj (pyridin-3 -yl) ; 
3-196. R° - CH{4-MeOBz)COOCH20COC(CH3)3; 

- CH2(pyridiii-3-yl) i 
3-197. CHjCOOH; r"^ - CHg; r'^ - CH^ (pyridin-4-yl) ; 

3-19,3. r'^ - CIljCOOH; R*^ - CH^ (pyridiil-4-yl) ; 
3-199. » CH{3-FBz)CO0H; - CH^; 

3-200. R° - CH(4-MeOBz)C00H; v}^ - CH^ (pyridia-4-yl) ; 

3-201. - CEL^Tet; R^ - Bz; 

3-202. R^ = SCHj? R^ - CH^Tet; s!^ = Bz; 

3-203. R* - SCH3; s!° - CHjCHjTet; r'^ » 4-FBz; 

3-204. R^ = SCE^; R^ - CH^CHjCajTet; - 4-FBz; 

3-20S. R* - CH3; R^ - CHjTeC; r'^ Bzj 

3-206. R* - SCH^; IsF - Tet; R^ - BZ; 

3-207. R^ - SCn^; r"^ - Tet; R^ - ( 3 -MeO) EhCH^ ; 

3-20B. R^ - SCHj; R^ - CHjTet; R*^ » Bz; 

3-209. R^ - SCH3; R"^ = CH^Tet; r'^ - {4-F)PhCE2; ■ 

3-210. R^ - CH3; " SOjHHCOCHgf - (4-F)PhCH2; 

3-211. » SCH^; r'^, - SO^HHCOCH^; e'' » Bz; 

3-212. R*^ - CHg? r'^ - SOjNHCOCH^; R^ - CHjCHjCHj; 

3-213. R* - SCH3? V.^ - SO2NHCOCH3; R*^ - {4-Cl)PhCH2; 

3-214. - SCH^; R** - SO^NHCOCHjCaij ; R^ - Bz; 

3-aiS. - CE3; - SOjHHCOCHjCHj; - H-DPhCH^f 

3-21S. R* - SCHgf rtP - SO2KHCOCH2CH3 ; r'^ - CH^; 

3-217. » CH^; <• SO^MHCOCBjCH^ ; r'^ - Bz; 

3-218. - CH^; R^ - SO^NHCOCHjPh; R*^ = ( 3 , 4-MgO) PhCH^ ; 

3-219. R^ " SCH3; R^ - S02KHCOCH2Ph; ■r'^ - Bz; 

3-220. R^ - CH3; R° - SOjNHCOCH^Ph; r'' - Bz; 

3-221. R^ - SCH3; = SOjNHCOCH^Ph; r'^ - (4-Cl) PhCHj! 

3-222. - SCH^; R^ - CH2SO2NHCOCHJ ; ^ - Bz; 

3-223. = CHj,- R^ - CH^SO^HHCOCH^ ; r'^ - Bz; 

3-224. ^ SCH3; R° - CH2SO2KHCOCH3; r'^ - (4-F)PhCH2; 

3 -22s. R^ - CK3; r'^ - CH2SO2NHCOCH3 r R^ - (4-Cp3)PhCH2? 

3-226. - CH3; - CHjSOjNHCOCH^CHj ; r"^ - Bz; 

3-227. - SCK3; " CH2S02NHC0CH2ai3 ; R^^ - Bz; 

3 -22s. R* - Ca^; R° - CHjSOjNHCOCHjCKj; 

r'^ - (4-N02)PllCH2; 
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3-229., - SCHg; r'* . CHjSOjNHCOCHj CH^ ; r" - Bz; 
3-230. R* - SCH3; R^ - CHjSOjNHCOCH^Ph? - (i-FjPhCHj; 
3-231. R* - CH^; . CHjSOjNHCOCHjPh; r'^ - Bz; 
3-232. - SCH3; H° - CHjSOjNHCOCHjPli; - Bz; 
3-233. R* x. CH^; R** = CHjSOjKHOOCHjPh; « (4-F) PhOLj; 
3-234. R^.- CCCHgjjCOOH; R^* - BS; 

3-235. R* -. SMe; E?* - CE^COOH; R** - n-Pr; r'^ - Bz; 
3-236- R^ - SMe; R^^ - CH^Tet; - n-Pr; r"^ - Bz; 
3-237. R* SMe;"R^ = OCHjCOOH; R** » n-Pr; r'^ - Ba; 
3-238. E* ...SMiB; R*" - CHiCH^Ph) COOH; r"* - n-Pr; r'* - Bz. 

Of these, the preferred compounds are Nos. 3-i2, 
3-13, 3-19, 3-32, 3-38, 3-41, '3-42, 3-57, 3-63, 3-73, 
3-82, 3-86,93, 3-101, 3-lOS, 3-116, 3-120, 3-140, 3-1S3, 
3-161, 3-169, 3-179, 3-202, 3-203, 3-205, 3-212, 3-219, 
3-223, 3-23S, and 3-236 and the most preferred are Hos.- 
3-12, 3-19, 3-38, 3-73, 3-202, 3-219 and 3-23S 



Further exan^iles at specific ccn^jounds of the 
present invention are the thippyranoindole derivatives 
intlicated by famtula (1-4) ! 
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In which all substituent groups are as defined below, 
those not mantioned being hytirocreni 



■ COOH; n - 0; 
. COOK; - C 

= COOH; n - 0; 
. COOH; n . 0; 
. CH2COOH; n - 
. CH^COOH; n = 
. CH^COOH; u. - 
r CH^CH^COOH; 
< CHjCHjCOOH; 



» Tet; 
• Tet; 
- Tet; 



1 - 0; 



. CHjTet; n - 0; 

■ CH^Tet; n - 0; 

■ CHjCE^Tet; n - 1 
. CH2CH2Tet; » 



• SOjHHCOCHg; n » 0; 
. CBjSOjNHCOCH^ ; n » 0; 
. COOH; - CH3; n =. 0; 
"COOH; » CHjCH^; n - 0; 

- CH3; - COOH; n « 0; 

. CH2CQOH; E° ■= CH^CH^; n - 0; 

" CH^COOH; = CH^; R^ « MeO; n - 

- CE^; R° - CHjCOOH; n - 0; 

= CHjCH^COOH; - CH^; n - 0; 
> CH^CHjCOOE; E,° - CH3; n = 0; 

- CH2CH3; - CH2CH2COOH; n » Or 

- Tet; - CHj; Ij « 0; 

= Tet; - CHjPh; n ■ 0; 

- CHj; - CH3; R*^ - Tet; n »■ 0; 

- CHjTet; R° - Ph; a - 0; 

- CHjTet; R*^ - CH3; n = 0; 



4-36, 
4-37, 
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- CHjCHjPh; R° - CH^ ; r'^ •= CH^Tet; r" - CH3 ; 

n - 0; 

. CHjCHjT* 



CHjCHjTet; a = 0; 

4-38. R'^ - SOjNHCOCHj; - CH3; r"^ - CI; n - 0; 

.4-39. E?^ - CH^; R.*^ - SOjNHCOCH^; n - 0; 
4-40. » CH2SO2NHCOCH3 ; R^ . CH^; a " 0; . 

4-41. - COOH; r'^ - i4-F)Phi n - 0; 

4-42. R^ COOH; ~ {3-MeO)Ph; n -= 0; 

4-43. ■R^ " CHjCOOH; - Ph; n « 0; 

4-44. R* » CaijCHjCOOH; - (4-MaO)Ph; n=0; 

4-45. a* - Ph; CKjCHjCOOH; n. - 0; 

4-46. - Tet; 'r'' - Ph; n - 0; 
4-47. - CHjTet; r' - (3-P)Ph; n - 0; 

4-48. S** - CH2CH2CH3; R* - CH^Tst; n - 0; 
4-49. ■ - CH2CH2'^^'^' " O-KO^jPh; n - 0; 

4-50. R^ - SOjHHCOPh; - Ph; n - 0; 
4-51. - CHjSO^NHCOPii; R^ - C4-HH2)I'li; » - 0; 

4-52. R^ - Ph.; R*^ - ai2S02NHC0Ph; n - 0; 

4-S3. R* = .COOH; r'' = Ph; R^ - CH2-{4-P)Ph; n - 0; 

4-54. R*' - COOH; R^ - {4-Cl)Ph; R^ - CHjPh; n - 0; 

4 -55. R* . Ph; R^ = CH3; R*' » COOH; R^ = CH^Ph; u - 0; 

4-5G. R* - CH^COOH; R° - Ph; R^ . CH^Ph; n = 0; 
4-57. - CHjCOOH; R* . Ph; R^ = Cttj- (A-NH^) Ph; n - 0; 

4-58. = (3-F)Ph,- R° = CHjCOOH; R^ = CH^Eh; a = 0; 

4-59. E* - CHjCHjCOOK; - Ph; R^ 1= CHj- {4-MeO) Ph; n . 
4-60. - CH2CH2COOH; R^ ^ (S-CHgCOPh; r'' = CHjPh; 

n = 0; 

4-61. R* - Tet; R^ Ph; - CHj- (4-CX5 Ph; n. - 0; 

4-62. R*' = Tet; R° - Ph; R^ - CH^Ph; - F; n = 0; 

4-63, R* -.Ph.; R^ - Tet; R^ = CH^- (3,4-DiMeO) Ph; n » 0; 

4-64. R* - OLjTSt; R^ = CH^Ph; ti = 0; 

4-65. R* - CH^CEjTet; R*^ - Ph; R^_- CH2-(4-F)Ph; n = 0 

4-66. R* - Ph; r'^ - CH,CH2Tet; - CH.Ph; n = 0; 

4-67. R* - SO^NHCOPh; E* = (B-NOjjPh; r" - m^i 

R^ - CHjPh; ; 

4-68. R^ - CHjSOjNECOPh; R*' - Ph; - CH^- (4-Cl) Ph; n 
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4-69. - COOH; R° - (3-F)Ph; - CH^Ph; n - 0; 

4-70. s'^ - COOH; R° - Ph; - CH^- (4-N02) Ph; n - 0; 
4-71. - CH3; . Ph; SF ~ COOH; R^ - CH^-O-FJPh; n = ( 

4-72. - CHjCOOH; ^ - {4-CH3C0IIH) Ph; - CHjPh; n - 0; 

4-73. = (3-F>Ph; R*' - CH^COOR; R^ - CH^- (4-F) Ph; n = 0; 

4-74. R* - CH^Ph; - CH^COOH; R^ - CHj- (3 ,4-DiMeO) Ph; 

n ~ .0; 

4-75.. - CH2CH2COOH; R^ - Ph; R^ - CH^Ph; n - 0; 

4-76. R* - {4-MeO)Ph; R^ - CH^CH^COOH; R^ - ^H^Ph; n - 0; 

4-77. R* - Tet; R^ - Pii; R^ - CH2-{4-F)Ph; n « 0; 

4-78. R^ - CE3; r"^ - TeC; R^ - CHj- (3-MeO) Ph; n - 0; 

4-79. R* » (4-F)Ph; - Tet; - CHjPh; n - 0; 

4-ao. r'^ ~ CHjTet; R.^ - (4-MeO)Ph; R^ = CH2-(4-F)Ph; n - 0 

4-81. R* - CHjCHjTet; R^ - Ph; R^ - CH^- (3-MeO)Ph; n - 0; 

4-82, R^ - CH^CHjTet; r"^ - (4-F)Ph; R^ - CH^Ph; n - 0; 

4-83. R* - SOjNHCOPh; R^ - Ph; R^ - CH2-{2-F)Ph; n - 0; 

4-84. R^ - CH^SO^SHCOPh; a° - (3-Cl)Ph; R^ - CH^Ph;' n 0; 

4-85. R* - COOH; R*^ - (3-P)Ph; R^ - CH^Ph; n - 0; 

4-ae. " Ph; R*' - COOH; - CHj- (4-MeO) Ph; n - 0; 

4-87. - CBjS R** - COOH; r". - CH2CE2CH3; 

R^ - CHj- (3-P)Ph 
4-88. - CH^COOH; ^ - (2-Cl)Ph; - CH^- (4-Cl) Ph; n . 

4-69, R.°- - (4-MeO)Ph; r'' - CHjCOOH; - CHjEh; a - 0; 

4-90. R* - Ph; JB? - CH^COOH; r'' - CH^; 

- CHg-O-MHjjMi; n - 0; 

4-9i. R* - CHjCHjCOOH; r'' - (3 ,4-DiMeO) Ph; R^ - JSH^; 

R^ - CHjEt; n - 

4-92. R^ - CHjCHg; R*^ - CH^CH^COOH; - CH^- <4-F) Ph; 

n - 0; 

4-93. a* =. Tec; ^ = (4-H02)Ph; R^ » CH^Ph; n = 0; 
4-94. - Ph; R^ - Tet; R^ - CH^- (4-MeO) Ph; n ^ 0; 

4-95. R* « Tet; - (3-Cl)Ph; R^ » CH^Ph; n. » 0; 

4-96. R* - CHjTet; R^ = Ph; R^ - CH^- (4-F) Ph; n = 0; 

4-97. R^ e CH2CH2Tet; R^ = Ph; R^ - CH2-(3-F)Ph; n - 0; 

4-98. R^ = CHjCHjTet; - (4-F)Ph; R^ - CH2-(4-F)Ph! n - 

4-99. R* - SO-NHCOPh; - Ph; - CH-Ph; n - 0; 
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4-100. r'^ = CHjSOjNHCOPh; R*' > Ph; - CHj- t3 , 4-DiMeO) Ph; 

n - 0; 

4-101. - COOH; - CH^ ; - CH^- {3 ,4-DiMeO) Ph; n -= 0; 

4-102, R^ -.COOH; r'^ - CH^ ; - CH^PH; n = 0; 
4-103. -.CH2COOH; - CE3; R^ - CH^Ph; n - 0; 
4-104. " CH^COOH; r"^ - CHjj R^ - CH^Ph; n = 0; 
4-lOS. R^ - CRj,- E*" - CEjCOOH; r"^ - CH^; 

E.^ -.CH2-(3,4-DiMeO)Ph; n = 0; 
4-X06. R^ » CH^CEjCOOH; R^ - CH^ f R^ - CH^Phr n » 0; 
4-107. R^ - CH2CE2COOH; R^^ - CH^; - CHjPil; n - 0; 
4-108. R^ = Tet; R*' = CH^; R^ - CH^Phf n - 0; 
4-109. R* - CH^; ^ ' Tet; R^ « CSLjPh; n » 0; ' 
4-110. R^ - CH3? E.^ - Tet; R^ - CHjPh; n - 0; 
4-111. R* - CHjTet; r'^ - CH3; E^ - CH^Ph; n - 0; 
4-112. R* - CHjCH^Tet; E^ - CH^; R^ - CH^Ph; n - 0; 
4-113...e'^ CHjCHjTet; R^ =■ CH3; " CHjPli; n - 0; 
4-114. R* - SO^NHCOCHgf E*^ = CH^; E^ - CH^Ph; n = 0; 
4-li5. E* - CH3; e'' - CHjSOjNHCOCHj ; R^ = CHjPll; n -= 0; 
4-116* E^ -..COOH; E^"^ » CH^; R*^ - CE3; E^ = ™2^^' =^ " °' 
4-117. - CH3; - COOH; R° - CH3 f 

- CH2-<3,4-DiMeO)Ph; n - 0; 
4-118. - Cd^; ^ = CH3; R= - COOH; - CK^Ph; n = Of 
4-119. R^ - CH^COOH; - CH^ ; R*^ - CH3; E" » CH^Ph; li = 0 
4-120. r'^ - CH3; - CHjCOOH; R*^ - CH3; - CHjPh; n - 0 
4-121. - CH3; » CH3; S'^ = CHjCOOH; 

R^ - CHj- (3,4-DiMeO)Ph; JO = 0; 
4-122, a* .^.CH2CH2C00H; R*' - CH3 ; Sp - CH3; 

E^ = CHjPfa; n = 0; 
4-123. r'^ CH3; R^ = CH^CHjCOOE; E° = CH^; 

E^ - CHjPh; n - 0; 
4-124. R* " Tat; = CH3; R*^ - CH3 ; R^ = CH^PH; n - 0; 
4-125. R* CH3; E^ - Tet; E^ = CH3; 

R^ - CH2- (3,4-DiMeO}Ph; n = 0; 
4-126. R* - 013; r'' - CHj? ^iP = Tet; = CE^Phr n - 0; 
4-127, R*^ - CHjTet; R*" - CH3; E^ = CH3 ; R^ « CH^Ph; n - 0 
4-128. R* - CH^CHjTeti R^ - CH3; R*' - CH^; - CH^Ph; R 
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4-3.29. - CHj? r'^ - CH2CH2Tet; R° - CH^ ; 

4-130. - SOjNHCOCHj; - CH^ ; - OJj; 

E.^ - CH^Ph; n - 0; 
4-131. R* = CH^; - CHjSO^NHCOCHj,- R° - CH3; 

- CHjPh; n »= 0; 
4-132. - COOH; R''' - CH^ ; R'^ - CH3 ; « (3 , 4-Dl3yteO) Ph; 1 
4-133. R* -'CH3; E^ - COOH; E^ - CH^; R^ - Fh; n - 0; 
4-134. "-CH^; R^ - CH3; R^ - COOH; R^ - Ph; n - 0; 
4-135. e' " CHjCOOH; R^ - CH^; R° - CH3 ; R^ » Ph; n » 0 
4-13S. R^ - CH3? R-^ - CH^COOH; R° - CH^; R^ = Ph; n - 0 
4-137. - CE3; e'^ - CSg; e'= - CHjCOOH; E^ - Ph; n - 0 
4-13S. R^ - CH^CHjCOOH; r'^ - CH3; E° - CH3; « Ph; n - 0; 
4-139. E^ - CH3; - CH^CH^COOH! R*^ - CH^; R^ - Ph; n - 0; 
4-140. E* - Tet; - CH3; R^ » CB^; R^ » Ph; n - 0; . 
4-141. R* - CH^CH^; e'^ - Tet; r'^ - CH3; R^ - Ph; n - 0;' 
4-142, r"^ - CH3; R^ - CH3; r"^ - Tet; R^ Ph; n - 0; 
4-143. R* - CHjTet; R''' - CH3; R° - Ca^; R^ » Ph; n = 0; 
4-144. R^ - CHjCHjTet; E^ - CH^; r'^ - CH3; 

R^ - (3,4-DlMeO)Ph; n - 0; 
4-14S. R^ - CH3; R^ - CHjCHjTet; R^ - CH3;R^ - Ph; n =0; 
4-146. R* - SOjSHCOCHj; R^ - CH^; R*^ - CH3; 

R^ - (3,4-DiMeO)Ph; n - 0; 
4-147. R*- - CH^CHj; r'' - CHjSOjNHCOCHg; S° - CSj; 

R^ - Ph) n - 0; 
4-148. R* - COOH; R*" - CH3; R° - CH3 ; R^ ^ QK^CO^CS^; n = 0 
4-149. R* - CHjCHj; R''' - COOH; r"^ - CH3 ; 

R^ - CHjCH^CHjPh; n = 0; 
4-150. R^ - Ctt^; R^ - COOH; R° » CH^; 

E^ ■= CE2CH2CH2CE3; n " 0; 
4-151. R^ = CH^COOH; E^ » CH3 ; E^ x= CH^; 

R^ » CK^CH^CH^CHg; n = 0; 
4-152. R^ = CH3; R^ CH2COOH; r'^ - CH^CHjr 

R^ - CH^CH^CHg; 0=0; 
■4-153. R* - CHjCH^; r'^ - CH3; R*^ - CHjCOOH; 

R^ =■ CHjCHjCHj; n = 0; 
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4-154. - CHjCH^COOH; - CH2CH3; « CH3 ; 

- CHjC^Caij; n - 0; 
4-155. R* = CHj; = CH^CH^COOH; R= - CH3;' 

» CHjCH^CH^; n = 0; 
4-156. R* - TiSt; - CH3; E.^ - CHj- (3 -MfeO) Ph; 

Ri . CE2CH2CH3; n » 0; 
4-157. - C3I3; R " Tet; R -= CH3 ; R - CH^CHjCHjPli; a 
4-158. R^ » CH^Ph; R^ = Tet; R^ » CH^; R^ - CE^CHjCHj; n 
4-1S9. R^ - CHjTet; R^ - CHjCH^; R^— CH3; 

R^ •= CHjCHjCH^Ph; n = 0; 
4-ieO. - CSHjCHjTet; R^ - CH3; - CH2CH3; 

R^ - CHjCHjCHj; n - 0; 
4-161. R^ = CH3; R^ - CH^CHjTet; - CH^Ph? 

R^ - CHjCHjCHj; n - 0; 
4-162, R^ - SOjNHCOCHjf r"^ « CHj,- R° - CR^; 

R^ - CH^CHj- C4-Cl)Ph.; n'- 0; 
4-163. R* - CHjPll; ^ - CHjSO^iraCOCH^; r'^ - CH3; 

R^ - CajCiLCHj; n - 0; 
4-164. » COOH; R*^ » CH,; R° - CH,; R^ - CH.,Phr n ■= 1; 
4-1S5. R* " CH3; r" - COOH; R » CHjPh; n. - 1; 
4-166. R* = CHjCH^; R^ = COOH; R^ - CH^CHj; n =- 1; 
4-167. R^ - CHjCOOH; r'^ - CB^CB^; R^ - CH3 ; 

R^ - CHjPhf n - 1; 
4-168. - CHjCOOE; R° - CH3; - CHjCH^CHj; n = 1; 
4-169. - CH3; v}^ <= CaijCOOH; R*^ - CH3 ? 

R^ - CHjCHjPh; a - 1; 
4-170. - CH^CH^COOH; R^ - CH3; R^ » CH3 ; 

R^ - CEjPh; n - 1; 
4-171. R* = CH3; R^ - CH^CHjCOOH; R*^ = CH3; 

R^ - CHjCHjCHj; n » 1; 
4-172. R^ e Tet; r'^ = CK3; R*^ " CH3; 

- R^ - CH2CH2-(4-F)Ph; n - 1; 
4-173. R* - CH3; R^ = Tet; R*^ = CHjj 

R^ » CHj- (3,4-DiMeO)Ph; n = 1; 
■4-174. - CH3; R^ = CH3; r'^ - Tet; 

R^ » CHjCHjCHj; n - 1; 
4-175. R* - CH2Tet; .R'^ " CH3 ? " CH2ph; n = 1; 
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4-17e. - CKjTet; H.'^ » CH3; - CH^Ph; n - 1; 
4-177. - CH^Tet; E.^ « '^2^^' ^ ' ^' 
4-178. " CH^CHjTet; - CH3 ; r'^ = CH^ ; 

- CHjCHjCH^; n » 1; 

4-179, - CHjCHjTet; - CH^; - CH^Ph; n - 1; 
4-lBO. R°- » SO^NHCOCH^; " CE^; r'= - CH^; 

- CHj- (3-MeO)Ph; n - 1; . 

4-181. CH2SO2NHC0CH3f R° - CH^; R^ - CH^CH^; n - 1; 

4-182. - COOH; ^ - CHj,- R° - CH^; R^ - CH^Phf n - 2; 
4-1S3. R^ - 013} ^ - CODE; R^ - CH^Ph; n - 2; 
-4-184. R*' » CHjCE^; R*^ - COOH; R^ - CHjCHj,- n - 2; 
4-iaS. R* - CEjCOOE; - CHjCHj,- R*^ - CH3; 

. R^ « CHjPil; n - 2; " 
4-186. - CHjCOOH; = CH^ ; R^ - GHjCEjCHg; n - 2; 
4-187. R* - CILj; - CEjCOOH; R° - CH^; 

» CEjCHjPh; n - 2; " 
4-1S3. - CH2CE2CObH; R^ - 0313; r'^ - CHj,- 

- CHjPh; 11-2; 
4-189. a* - CH3; ^ - CHjCHjCOOH; r'^ - CH^; 

R^ - CHjCHjCE^; 11-2? 
4-190. - Tet; R^ - CH3 ; R^ - CH3 ; 

R^ - CHjCEj- (4-P)Pl5; n - 2? 
4 -151. R* - CH3; H** - Tet; r" - CE3 ; 

- CHj- (3,4-DiMeO)Phj n - 2; 
4-192. R* » CH3; R^ - CH3; r"^ - Tet; 

R^ « CHjCHjCHj; n - 2; 
4-193. R* - CHjTet; r"^ « CH3; R^ - CH^Ph; n « 2; 
4-194. R^ - CHjTet; - CH3; R^ - CH^Ph; n = 2; 
4-195. R* - CHjTet; R^ - CH^Ph; n - 2; 
4-19S. R^ - CHjCHjTet; R*^ - CH^; R^ - CH3; 

- CHjCHjCHj; n = 2; 

4-197. S,^ » CH^CH^Tet; R*^ - CH^; R^ - CK^^h; n - 2; 
4-198. R^ - SOjHHCOCH^; r'' - CH^; r'^ - CH3; 

- CHj- (3-MeOJ.Ph.; _n - 2; 

4-199. R*' - CH2S02ira[C0CH3; R° - CHjf R^ - CH^CHj! n - 2. 



Of these, Che preferred compounds are Nos. 4-5, 
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, 4-68, 4-73, 4-89, 4-103, 
4-104, 4-120, 4-135, 4-136, 4-143. 4-152, 4-168 and 
4-193, and the most preferred are Nos. 4-56, 4-57, 4-64 
4-103, 4-135 and 4-143. 

In the aijove, the following abbreviations are used: 

isobutyl ; 
benzyl ; 
ethyl; 
methyl ; 
phenyl; 
propyl; 
Cstraaolyl . 



In, general, preferred compoimda of the present 
invention are those compounds of Examples 5, 7, 9, 14, 
15, 17. 19, 21, 23, 25, 29, 31, 33, 37, 42, 46, 52, 61, 
72, 83, 84, 86, 87, 97, 102, 103, 104, 106, 111, II4, 
116, 118, 120, 130, 132, 134, 136, 137, 141, 143, 145, 
149, 152, 157, lei, 163, 165, 167, 170, 172, 174, 175' 
178, 180, 182, 184, 190, 200, 202, 204, 212, 214, 217^ 
218, 221, 222, 228, 229, 233 and 235, while the most ' 
preferred con^jounds are those coa^jounda of Examples 5, 
7, 9, 14, 17, 19, 21, 25, S3, 84, 86, 87, 97, 103, 116, 
lis, 132, 136, 137, 141, 149, 152, 161, 165, 180, 190, 
200, 204-, 212, 218 and 233. 

Other preferred compomidB are: 
(9-Benzyl-i-isopropyl-4-jnethylcarbazol-2-yl)acetic acid; 
0-Bsnzyl-i-methylthio-4-trifluorometliylcarbazol-2-yl) - 

acetic acid; 

(9 -Benzyl -4-methylthiocarbazol- 3 -yl ) acetic acid; 
(9 -Benzyl-4-niechyl-l-methylthiocarba2ol-2-yl) acetic acid; 
( 9 - Benzyl - 3 -methyl - 1 - methyl thiocarbazol - 2 -yl ) ace t ic acid ; 
( 9 - Benzyl - 4 -methyl - 1 -methoxy carbazol - 2 -yl ) ace tic acid ; 



iBu 
Bz 
Et 
Me 
Ph 
Pr 
Tet 
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( 9 - BeaKyl - 1 -methyl - i - methyl thiocarbazol - 3 -yl > acetic acid j 
( 9 -Benayl - 1 -methyl - 4 - methylthiocarbazol - 3 -yl ) acetic acid ; 
( 8 -Aza- 9 -benzyl - 4 -methyl - 1 -methyl thiocarbazol-2 -yl ) acetic 
acid; 

and pharmaceutically acceptable salts and esters thereof. 



, 2196046- 

-85- 

M&C FOLIO: 54SP72SS3/FP-9509 

The compounds of the present invention nay be 
prepared by a variety of methods well kno™ agi as far 
the preparation of compounda of this type. For atairple 
they inay be prepared as illustrated in tlie following 
Reaction Schemes A to K. 

Reaction SchBin B 

Compounds of fomula (I) in ^ch r3 r^aeats 
a hyflroten atom and y^ represents a carboaymethyl 



. that Is to .say coinpouadB of forwula (XIII) , riay 
be ptepared as sHown in ths following Seactioa Sd^, 

In this flcheme, the starting material, the 
compomid of f orinnla (XI) , my have been prepared 
following the procedure described in Chem Ber 95 
2205 (1962). ■' 



In the above formulae, R^, r2, ^1^ ^2 
and y* are as defined above. 

Sten m ; 

In this step, a carboxylic acid compound of foimila 
.<X1I) is prepared by the hydrolysis of a cyano compound 
of fonmila {XI ) . 

This reaction is normally and preferably effected in 
the presence of -a solvent, preferably an aqueous 
solvent. There is no particular restriction on the 
nature of thfe solvent to be employed, provided that it 
has no adverse effect on the reaction or on the reagents 
involved and that it can dissolve the reagents, at least 
to some extent. Exaaiplea of suitable solvents include: 
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.etliera, auch as diethyl ether, tetrahydrofuran, dioxane 
Or diinethoxyethane; alcohols, Buch as methanol or 
ethanol; and mixturiea of alcohols and water. Of thene, 
we prefer tha alcohols or a mixture of an alcohol and 
water. 

There is likewise no particular restriction upon the 
nature of the base used, and any base commonly uaad in 
conventional hydrolysis reactions may equally be used 
here. Exaiiiplea of suitable bases include: alkali metal 
carbonates, such as sodium carbonate, pocagaivun 
carbonate or lithiuia carbonate;, alkali metal hydroxides, ' 
such SLB lithium hydroxide, sodium hydroxide or potassium 
hydroxide; and alkaline earth metal hydoxides, such as 
barium hydroxide. Of these, we prefer sodium hydroxide 
or potassluia hydroacide. 

Tha reaction with the base can take place over a 
wide range of temperatures, and the precise reaction 
teinperaturs is not critical to the invention. The 
preferred reaction tawperature will depend upon such 
factors as the nature of the solvent, and the starting 
material or reagent used. However, in general, we find 
it convenient to carry out the reaction at a temperature 
of from 0° to 150'C, nwre preferably frQm 25° to locc 
or at the reflux teiBperature of the reaction medium. 
The time required for the reaction may also vary widely, 
depending on many factors, notably the reaction 
temperature and the nature of the reagents and solvent 
employed. However, provided that the reaction is 
effected under the preferred conditions outlined above, 
a period of from 30 minutes to 24 hours, mora preferably 
from 1 to 10 hours will usually suffice. 

After oomplecion of the reaction, the desired 
compound can be recovered from' the reaction mixture by 
conventional means. For example, one suitable method 
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compriaea: washing the organic phase with water? 
separating the organic phase containing the desired 
compound; drying the resulting solution over a drying 
agent, such as anhydrous magnesium sulfate; and 
diaCilling off the solvent. The desired compound thus 
obtained can, if required, be further purified by siich 
conventional nseans as recryatallization, reprecipitation 
or the various chromatography techniciues, notably column 
chromatography. 

Step A2: _ . . 

In this step, • the carboxylic acid compound of 
formula (XII) , prepared as described in Step Ai, is 
subjected Co an Amdt-Eiatert synthesis, to introduce ^ 
methylene group attached to the carboscyl group and 
produce a compound of formula (XIII) , which may be a 
compound of the present invention. 

In the first reaction of this step, the carboxylic 
acid compound of formula (XII) is first converted, to its 
acid.halide, preferably acid chloride, by reaction with 
a halogenating, preferably chlorinating, agent, such as 
oxalyl chloride, carbbnyl chloride, phosphorus 
oxychloride or phosphorus p^tachloride, preferably 
oxalyl chloride. The reaction is normally and 
preferably effepted in the presence of a solvent. There 
is no particular restriction on the nature of the 
solvent to be oraployed, provided that it has no adverse 
effect on the reaction or on the reagents involved and 
that it can dissolve the reagents, at least to some 
extent. Exanples of suitable solvents include; 
halogenated hydrocarbons, such as methylene chloride, 
chloroform or dichloroethane; ethers, such as diethyl 
ether, tetrahydrofuran, dioacane or dimethoxyethane; and 
amides, such as formamide, dimethyl formamide or . 
dimethylacetainide. Of these, we prefer the halogenated 
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hydrocsarbona (particularly methylene chloride) or anides 
(particularly dijjiethylf ormamide) . 

The reaction caii take place over a wide range of 
tempera turea, and the precise reaction temperature is 
not critical to the invention. The preferred reaction 
temperature will depend upon such factors as the nature 
of the solvent, and the starting material or reagent 
used. However, in general, we find it convenient to 
carry out the reaction at a temperature of from 0° to 
sec, more preferably at about room ten5)erature . The 
time required for the reaction may also vary widely, 
depending on many factors, notably the reaction 
temperature and the nature of the reagents and solvent 
employed. However, provided that the reaction is 
effected under the preferred conditions outlined abcWfe, 
a period of from 30 minutes to 24 hours, more preferably 
from 1 to 12 hours will usually suffice. 

In the next reaction of this step, the acid halide, 
preferably acid chloride, prepared as described above, 
is converted to the corresponding diazoketone by 
reaction with diazome thane. The reaction is normally 
and preferably effected in the presence of a solvent. 
There is no particular restriction on the nature of the 
solvent to be employed, provided that it has no adverse 
effect on the reaction or on the reagents involved and 
that it can dissolve the reagents, at least to some 
extent. Examples of suitable solvents include: ethers, 
such as diethyl ether, tetrabydrofuran, dioxane or 
dimethoxyethane; alcohols, such as methanol or ethanol; 
ketones, such as acetone or methyl ethyl ketone; and 
water. Of these, we prefer the alcohols (particularly 
methanol) or ethers (particularly diethyl ether) . 

The reaction can take place over a wide range of 
temperatures, ana the precise reaction temperature ia 
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not critical to the invention. The preferred reaction 
teraperatiu:e will .depend upon such factors as the nature 
of the BoXveat, and the starting material or reagent 
used. However, in general, we find it convenient to 
carry out the reaction at a temperature of from 0° to 
50°C, more preferaJbly at about room teinperatiire . The 
time required for the reaction may also vary widely, 
depending on many factors, notably the reaction 
temperature and Che nature of the reagents and solvent 
en^Jloyed. However, provided that the reaction is 
effected imder the preferred conditions outlined abov«, 
a period of from S to 30 hours, more preferably from lo 
to 24 hours will usually suffice. 

m the floal rea.etion of this et^, the dlasoketone 
is converted to the desired conpound of formula (XIZX) 
by reaction with. water in. the presence of a catalyst, 
preferably a heavy metal catalyst, such as silver or 
silver oxide. Hie reaction is noxmally and preferaJbly 
effected in the presence of a solvent. There is no 
particular restriction on the nature of the solvent to 
be enployed, provided that it has no adverse effect oh 
the reaction or cm the reagents involved and that it can 
dissolve the. reagents, at least to some extent. 
Examples of suitable solvents include: ethers, such as 
diethyl ether, tetrahydroforan, dlraxane or 
dimsthoxyethane; alcohols , ' such as methanol or ethanol ; 
Ketones, such as acetone or methyl ethyl ketone; and 
water. Of these, we prefer the alcohols, (particularly 
methanol) . 

The reaction can talte places over a wide range of 
teniperatures, and the precise reaction temperature is 
not critical to the invention. .The preferred reaction 
teraperature will depend upon such factors as the nature 
of the solvent, and the starting material or reagent 
used. However, in general, we find it convenient to 
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carry out the reaction at a temperature of from 10 » to 
150»C, more preferably at the reflux temperature of the 
■ reaction medium. The time required for the reaction may 
also vary widely, depending on many factors, notably the 
reaction temperature and the nature of the reagent b and 
solvent employed. However, provided that the reaction 
is effected under the preferred conditions outlined 
aJsove, a period of from X to 20 hours, more preferably 
from 3 to 10 hours will usually suffice. 

After CQit^jletion of any or all of the above 
reactions, the desired confound can be recovered from 
the reaction mixture by conventional means. For 
example, one suitable method comprises: washing the 
orgcmic phase with water; separating the organic phase 
containing the desired ccanpoiind; drying the resulting 
solution over a drying agent, such as anhydrous 
magnesium sulfate; and distilling off the solvent. The 
desired compound . thus obtained can, if required, be 
further purified by such conventional Bieans as 
recrystallization, repreoipitation or the various 
chrratiBtography techniques, notably column chromatography. 

Reaction. ..Sfibsme .a 

Contpounds of forjmila (I) in which preferably 
represents a hydrogen atom and represents a 
2.-carbc«yethyi grovqp, that is to say coasiounda of 
formula (XVTZX) , may be prepared as shown in the 
following Reaction Scheme: 
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In the above formulae, , R^, , Y^, 
ana are as d&fined above, and and R^' are 
the same or different and each represents a carboxy- 
protectiag group. 

There is no particular restriction on the nature of 
the carboxy-protecting group represented by "B?-^ and 
R'^', and Euiy carboxy-protectiag group known in the art 
may equally be used in this reaction. Exantples of such 
groups which may be used in this reaction include those 
protecting groups defined and exemplified above in 
relation to th^ carboxy-protecting groups which may be 
represented by Y^> etc. 

Step Bl; 

in this step, the confound of fonmila (XXV) is 
reduced to a f onnyl compouiid of fonmila (3CV} . 

The reaction Is nozmaXly and preferably effected In 
the presence of a solvent. There ia no particular 
restriction on the nature of the solvent to be esnployed, 
provided tbat it has ho adverse effect on the reaction 
or on the reagents involved and that it can dissolve the 
reagents, at least to soine extent. Preferred solvents 
are non-polar. Exait^es of suitable solvents include: 
aliphatic hydrocarbons, such as hescane; arcaoiatlc 
hydrocarbons, such as benzene, toluene or xylene; 
ethers, such as diethyl ether, tetrahydrofuran, dioxane 
or dimethoxyethane; halogenated hydrocarbons, such as 
methylene chloride, chloroform or dichloroethane; and 
alcohols, such as methanol or ethanol. Of these, we 
prefer the alcohols (particularly methanol) , halogeaated 
hydrocarbons (particularly reethyleae chloride) and the 
ethers (particularly tetrahydrofuran) . 



There is likewise no particular restriction upon the 
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iw.tvire of .the reducing agent used, and any reducing 
agent commonly used in conventional reactions rv^y 
equally be uged.here. .Examples of suitable reducing 
agents include sodium borohydride, lithium aluminum 
hydride, diisobutylalumiaum hydride, lithium aluminum 
tri-t-buto3!yhydride aind lithium aluminum trimethoxy- 
hydride. 

The reaction can take place over a wide range of 
temperatures, and the precise reaction temperature is 
not critical to the invention. The preferred reaction 
temperature will depend upon such factors as the nature 
of the solvent, and the starting material or reagent 
used. However, in general, we find it convenient to 
carry out the reaction at a temperature of from -78' to 
sec, more preferably from -60° to ZS'C and most 
prefe'rabXy at £J3out room temperature. The time required 
for the reaction may also vary widely, depending on many 
factors, notably the reaction teaiperature a"H the nature 
of the reagents and solvent eiaployeid. However, provided 
that the reaction. is effected under the preferred 
conditions outlined above, a period of from 5 niimtea to 
24 hours, preferiOsly 10 minutes to 12 hours will usually 
suffice. 

Aftec coimpletion of the reactloni the desired 
compound can- be recovered from the reaction mixture by 
, conventional ineans. For exan^ile, one suitable method 
comprises: properly neutralizing . the reaction mixture; 
filtering off insoliible materials, if any; adding water 
and a water-immiscible organic solvent, such as ethyl 
acetate; washing the organic phase with water; 
separating the organic phase containing . the desired 
compound; drying the extract over a drying agent, such 
as anhydrous magnesium sulfate; and distilling off the 
solvent. The desired compound thus obtained can, if 
required, be further purified by such conventional means 
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as recrystalliaaition, reprecipitatioa or the various 
chromatography technigueg, notably column chrojiiatography. 

Step B2: 

In this step, a coinpouiid of formula {XVI) is 
prepared by a Wittig reaction from a con^iouad of formula 
(XV) , which may have been prepared by the procedure 
described in step Bi. 

The oonpound oC formula (XV) is reacted with a 
Wittig reagiant, in this ease preferably an allcyl or 
aralltyl di(alkyl or aryDphosphonoacetate under 
conditions conventional for this type of reaction. The 
reaction is norinally and preferably effected in the 
presence of a solvent. There is no particular 
restriction on the nature of the solvent to be entployed, 
provided that it has ao adverse effect on the reaction 
or aa. the reagents involved and that it can dissolve the 
reagents, at least to some extent. Examples of suitable 
solvents include; arojnatic hydrocarbons, such as 
benzene, toluene or xylene; haXogenated hydrocarbons, 
such as methylene chloride, chloroEom or dichloro- 
ethaae; ethers, such as diethyl ether, tetrahydrofuran, 
diorane or dime thoxye thane; nitriles, such as 
acetonitrile or iadbutyronitrile; amides, such as 
formamide, dimethylfoiraamide, dimethyl acetamide or 
hexamethylphosphoric triamide; and sulfoxides, such as 
dimethyl sulfoacide or sulfolane. Of these, we prefer 
tetrahydrofuran . 

The reaction can take place over a wide range of 
temperatures, and the precise reaction temperature is 
not critical to the invention. In general, we find it 
convenient to carry out the reaction at a temperature of 
from 0 to sec, more preferably from 0 to 20<'C. The 
time required for Che reaction may also vary widely. 
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depending on many factors, notably the reaction 
temperature and the nature o£ the reageata and solvent 
einployed. However, provided that the reaction is 
effected under the preferred conditions outlined above, 
a period of from S minutes to S hours, more preferably' 
from 10 minutes to 30 minutes, will usually suffice. 

Aftex completion of the reaction, the desired 
confound can be recovered from the reaction mixture by 
conventional means. For example, one suitable method 
conprises: filtering off insoluble materials, if any, 
adding water and a water -immiscible organic solvent, ' 
such as ethyl acetate; washing the organic phase with 
water or an aqpieous solution; separating the organic 
phase containing the desired "compound; drying the 
extract over a drying agent, such as anlyrdrous magnesiuk 
sulfate; and distilling off the aolyant. OTie desired 
con5>ound thus obtained can, if required, be further 
purified by such conventional msaaia as 
recrystallization, repreclpitation or the vaxioue 
chromatography techniguss, notably column chromatography. 

Step p 3; 

In this step, the carbon- carbon double bond in the 
compound of formula (XVI), which may have been prepared 
as described in Step B2, is reduced to a carbon- carbon 
single bond, to produce the eonpound of formula (xvii) . 

Any reduction process commonly used for this type of 
reaction may be employed here, although a catalytic 
reduction procese is preferred. The reaction ia 
normally and preferably effected in the presence of a 
solvent. There is no particular restriction on the 
nature of the solvent to be enployed, provided that it 
has no adverse effect on the reaction or on the reagents 
involved arid that it can dissolve Che reagents, at least 



2196046 



-wo 96/03377 -100- FCTUtSSmMS* 

to some extent. Exaxnples of suitable solvents include; 
aromatic hydrocaibona , auch as bemiene, toluene or 
xylene; ethers, sucli as diethyl ether, tetrahydrofuraa, 
dioxane or dimethoxyethane; and alcohols, such as 
methanol or ethanol. Of these, we prefer the alcohols 
(particularly jnethanol) and the ethers (particularly 
tetrahydrofuran) . 

There is likewise no particular restriction upon the 
nature of the catalyst used, and any catalyst comonly. 
used in conventional reactions stay egually be used 
here. Exasiples of suitable catalysts include palladium, ' 
palladium-on-charcoal, platinum or Raaey nickel. 

The reaction can tcJee place over a wide range of 
tetnperatures, and the precise reaction tens>erature is 
not critical to the invention. The preferred reaction 
temperature will depend upon such. factors as the nature 
of the solvent, and the starting material or reagent 
used. However, in general, we find it convenient to 
carry out the reaction at a temperature of from -20"' to 
40''C, laore preferably from 0* to ZS'C, most preferably 
about room temperature, ^e time required .for the . 
reaction may also vary widely, depending on many 
factors, notably the reaction temperature and the nature 
of the reagents and solvent employed. However, ptovided 
that the reaction is effected under the preferred 
cpsditions outlined above, a period of from 5 minutes to 
24 hours, more preferably from 10 minutes to 12 hours 
will usually suffice, ... 

After completion of the reaction, the desired 
compound can be recovered from the reaction mixture by 
conventional, means. For example, one suitable method 
comprises: filtering off the catalyst employed and then 
distilling off the solvent. The desired compound thus 
obtained can, if required, be further purified by such 
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conventional 




or tha various chromatography techniques, notably column 
chromatography . 

Step B4! 

In this step, the compound of forimila (rvil) is 



and give tbe desired con^jound of fonmila (XVIII) . The 
reaction is normally and preferably effected in the 
ipresence of a. base. 

This reaction 'is also noniaLlly a;id preferably 
effected iaa the presence of a solvent. Hiera is no 
particular restriction on the nature of. the solvent to 
be enployed, provided that it has no adverse effect on 
the 'reaction or on the reagrents involved and that it can 
dissolve the reagents, at least to same extent. 
Examples of. suitable solvents include: ethera, ssith as 
tetrahydrofuran, dioxane or ditnethoxyethane ; alcohols, 
such as methanol or ethanol; and mixtures of alcohols 
and water. Of these, we prefer the alcohols or a 
mixture of aa alcohol and water. 

There is likewise no particular restriction upon the 
nature of the base used, and any base cammonly used in 
conventional reactions of this type may equally be used 
here. EScanrples of suitable bases include; alkali metal 
carbonates, euch as Bodium carbonate, potaaeium 
carbonate or lithium carbonate; and alkali metai 
hydroxides, such as sodium hydroxide, potassium 
hydroxide or lithium hydroxide, or alkaline earth metal 
hydoxides, such as bariun hydroxide. Of these, we 
prefer sodium Hydroxide or potassium hydroxide. 



hydi-olysed to remove the 



cboxy-protectiag group 



The reaction with the base can take place over a 
wide range of tenperatures, and the precise reaction 
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temperature is not critical to the invention. The 
preferred reaction temperature will depend upon such 
factors as the nature oC the solvent, and the starting 
material or reagent used. However, in general, we find 
it convenient to carry out the reaction at a ten^erature 
of from 0° to ISCC, more preferably from lO" to SCc, 
and most preferably cibout room temperature . . The time 
reijuired for the reaction may also vary widely, 
depending on many factors, notably the reaction 
temperature and the nature of the reagents and solvent 
enidcyed. However, provided that tbe reaction is 
effected under the preferred conditions outlined above, 
a period of from 30 minutes to 24 hours, more preferably 
from 1 to XO hours will usually suffice. 

After con^etion o£ tbe reaction, the desired 
con^KJunfl can be recovered from the rfeaction mirture by 

comrentional means. For example, one suitable method 
conjirises; properly neutralizing the reaction mixture; 
filtering off insoluble materials, if any; adding water 
ajid a water- iitoniscibXe organic solvent, such as ethyl 
acetate; washing the organic phase with water or with an 
appropriate aqueous solution; separating the organic 
phase containing the desired compound; drying the 
extract over a drying agent, such as anhydrous magnesium 
sulfate; and distilling off the solvent. The desired 
product thus obtained can, if recjuired, be further 
purified by auch conventional means as 
recrystallization, reprecipitation or the various 
chromatography techniques, notably column chromatography. 



.g.qaeme..,.,C 



In this reaction scheme, a compound of formula 
(XXIV) on (XXV) is prepared. 
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In the atove formulae, Y''', Y^, aaa Y^ are 
as defined above, and R"""^ represents a carboxy- 
protecting group, for example as deCiaed and exemplified 
above. 

In this step, the cda^iouna of fonrmla {XXX.) ia 
reacted with acetic anhydride in the presence of a Lewis 
acid, to prepare a cocnpound of f onnula (XX) . 

The reaction is nomally and preferably effected ia 
the presence of a solvent. TOiere is ao particular 
restriction on the natxire of Che solvent to be en^loyed, 
provided that it has no adverse effect on the reaction 
or on ths reagents involved and that it can dissolve the 
reagents, at least to some extent. Hon-polar solvaats 
are preferred. Examples of suitable solvents include: 
aliphatic hydrocarfsons , such as hexane; aromatic 
hydrocarbons, such as benzene, toluene or xylene; 
ethers, such as diethyl ether, tetrahydrofuran, dioxaue 
or dimetho3«yethane; halogenated hydrocarbons, such as 
methylene chloride, chloroform or dichloroethane ; and 
alcohols, such as methanol or ethanol. Of these, we 
prefer the halogenatad hydrocarbons (particularly 
methylene chloride) and the ethers (particularly diethyl 
ether) . 

There is likewise no particular restricticm upon the 
nature of the Lewis acid used, and any Lewis acid 
comtnonly used la. conventional reactions ittay eijually be 
used harte. Examplea of suitable Lewis adds iadude 
boron triCluoride, boron trifluoride diethyl ethsrats, 
titanium tetrachloride and stannic chloride. 

The reaction can take place over a wide range of 
teoperatures, and the precise reaction temgperature is 
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not criticsa to the invention. The .preferred reaction 
teinperature wiil depend upon such factors as the nature 
of the solvent, and the starting material or reagent 
used, Hovfever, in general, we find it convenient to 
ca:rry out the reaction at a ten^erature of from O^C to 
the boiling temperature of the reaction medium, more 
preferably from SO'C to the boiling temperature of the 
reaction medium. The time required for the reaction, may 
also vaiy widely, depending on many factors, notably the 
reaction tenperature and the nature of the reag«its and 
BolveaC employed. However, providsd that the reaction 
is effected under the preferred conditione outlined 
above, a period of tram 30 minutes to 10 hours will 
usually suffice. 

■After completion of the reaction, the desired 
confound can bs recovered from the reaction mixture by 
conventional means. For example, one suitable method 
conjirises; properly neutralizing the reaction snixture; 
filtering off insoluble materials, if any; adding water 
and a water-ioBtiisclbla organic solvent, such as ethyl 
acetate; washing the organic phase with water or with an 
appropriate aqueous solution; . separating the organic 
phase containing the desired compound; drying the 
extract over a drying- agent, such as anhydrous inagaeaium 
sulfate; and distilling off the solvent. The desired 
product thus obtained can, if required, be further 
purified by such conventional means as 
recryscalllzation, reprecipitation or the various 
chromatography techniques, notably column chromatography. 

Step C2; 

In this step, the compound of formula (XX) , which 
may have been prepared as described in Step Cl, is 
reacted with a propionate of formula (XXI) in a 
Dlels -Alder reaction, to give a mixture of - compounds of 
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formulae ,(XX1I) and (XXIII) . 

The reaction is normally and preferably e££ected ia 
the presence of a solvent. There is no particular 
restriction on the nature of Che solvent to be employed, 
provided that it has no adverse effect on the reaction 
or on the reagents involved and that it can. dissolve the 
reagents, at least to eonie extent. Non-polar solvents 
are preferred. Examples of suitable solvents include: 
aliphatic hydrocarbons, such as hexane; aromatic 
hydrocarbons, such as benzene, toluene or xylene; 
ethers, such as diethyl . ether, tetrahydrofurau, dioxane 
or dimethoxyethane ; halogsnated hydrocarbons, such as 
methylene chloride, chloroform or dichloroethane; and 
alcohols, such as methanol or ethanol. Of these, we 
prefer the alcohols (particularly methanol) , halogenated 
hydrocarbons (particularly methylene chloride) , the 
ethers (particularly tetrahydirofuran) and the arcmatic 
hydrocarbons (particularly xylene) . 

The reaction can take place over a wide range of 
temperatures, and the precise reaction tea4>erature is 
not critical to tha invention. Itie preferred reaction 
temperature will depend upon such factors as the nature 
of the solvent, and the starting material or reagent 
used. However, in general, we find It convenient to 
carry out the reaction at a temperature of from 0"C to 
the boiling temperature of the reaction medium, more 
preferably from 30«C to the boiling temperature of the 
reaction medium. The time required for the reaction may 
also vary widely, depending on many factors, notably the 
reaction temperature and the nature of the reagents and 
solvent employed. However, provided that the reaction 
ia effected under the preferred conditiona outlined 
above, a period of from 30 minutes to 10 hours will 
usually suffice. 
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After- completion oE the reaction, the desired 
con^jouiuj can be recovered from the reaction mixture by 
conventional means. For exajiple, one suitable method 
compriBes removing the solvent by distillation, 
preferably la vssiia, to leave the desired product, which 
can, if required, be further purified by such 
conventional means as recrystollization, reprecipitation 
or the various chromatography techniques, notably ooluitin 
chrojnatosraphy. 



The contpounds of formulae (XXZl) and (XXIII) nay be 
separated at this stage or they may be used as a adxture 
in steps C3 and C4. 

Steps C-l,aTi,< ^4. 

In these steps the craipounds of formulae (xxii) and 
(XJCCII) are hydrolyaed to give compounds of fojTtiulae 
(XXIV) and (XXV) , respectively. The reaction involved 
in this Step is essentially the same as that involved in 
Step B4 of Reaction Scheme B, and may be carried out 
using. the same reagents and reaction conditions. 
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Reaction grtl'-TT" P 

In this schenie, a compound of formula. (XXVI) , which 
may have been prepared following the procedures 
described in Chem. Pharm, Bull., 23., IGOI (1981), is 
hydrolysed, to give a compound of f onnula (XXVII) : 




(X3CVII) 



'in the above formulae, and R^^ aria as defined 
above; and.R^^ and R^" are the sans or different and 
each represents an alkyl group having front 1 to 6 carbon 
atoms. Examples of such allcyl groups include the 
methyl, ethyl, propyl, isopropylj butyl, isobutyl, 
sec-butyl, t-bucyl, pentyl, isopeatyl, neopentyl, 
2-methylbutyl, 1 - ethylpropyl , 4-rnethylpeatyl, 3-niethyl- 
pentyl, 2-inethylpentyl, 1-methylpen.tyl, 3, 3 -dimethyl - 
butyl, 2 , 2 - ditnstihylbutyl , 1, 1- dime thy Ibutyl, 
1,2-dimethylbutyl, 1, 3-dimethylbutyl, 2,3-dlmethylbuCyl, 
2-ethylbutyl, hexyl and isohexyl groups. Of these, we 
prefer those alkyl groups having from 1 to 4 carbon 
atoms, preferably the methyl, ethyl, propyl, isopropyl, 
butyl and isobutyl groups, and most preferably the 
methyl group. 

The reaction involved in this Step is essentially 
the same as that involved in Step B4 of Reaction Scheme 
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B, and may be carried out using the same reagents and 
reaction conditions. 

Reactlori Schema n 

In this- scheme, a compound of foimula (XXVIll) , 
which is a compound of formula (I) in which R-^ 
represents a hydrogen atom, is converted to a compound 
of fonmila (XXIX), which is a coinpouiid of fonaula (I) i: 
which R represents an amiao-protecting group, 
particularly an alJtyl, araU«yX or acyl group: 




In the above formulae, R''', r*^, y-"-, y^, 
and Y* are as defined above; R^' represents an . 
alfcyl, aralkyl or acyl group (as defined and exemplified 
above in relation to E,^); and X represents a leaving 

This .reaction involves reacting a coitipound of 
formula (XXVTII) with a suitable amount, for exan^ile 
from 1 to 4 equivalents (more preferably from 2 to 3 
equivalents) of a compound of formula: R^'-x (where 
R and X are as defined above) in a solvent in the 
presence or absence of. a base, but preferably in the 
presence of a base. 



2196046 

. WOS5/03S77 .J.10. PCT«PSS01494 |P 

There ia no particular limitation upon the nature of 
the leaving group represented by X, provided that it ia 
a group capable of lea.ving as a nucleophilic residue, 
such as are well known in the art. Escamples of 
preferred leaving groups include: halogen atoms, such as 
the chlorine, bromine and iodine atoms r lower alkoxy- 
carbonyloay groups, such as the methoxycarboayloxy and 
ethoxycarbonyloscy groupa; halogenated alkylcarbonyloxy 
groups, such as the chloroacetoxy, dichloroacetoxy, 
triclU-oroacetoxy and trifluoroacetoaqy groups j lower 
alkanesulfonyloxy groups, such as the ntethaneaulfonyloxy 
and ethanesul£onylo3<y groups; lower haloalkanesulfonyl- 
oxy groups, such as the tritluoromsthaaeaulfonyloscy aafl 
pentaf Iuoroethail6sulfonylo3£y groups; and arylsulfonyloay 
groups, sucih as the Taenssenesulfonyloxy, E-toluene- 
^ulfonylojty and ji-nitrobenzenesulfonyloxy groups. Of 
these, we prefer the halogen atonia, lower haloaDcane- 
sulfonyloxy groups and axylsulfdnyloi^ groups. 

The reaction is nonnally and preferably effected in 
the presence of a solvent. There is no ^articular 
restriction on the nature of the solvent to be en^iloyed, 
provided tha.t it has no adverse effect on the .reaction 
or on the reagents involved and that it can dissolve the 
reagents, at least to some extent. Examples of suitable 
solvents include: aliphatic hydrocarbons, such as hexane 
amd heptane; aromatic hydrocarbons, such as benzene, 
toluene and xylene; halogenated hydrocarbons, such as 
methylene chloride, chloroform, carbon tetrachloride, 
dichloroe thane, chlorobenaene and dichlorobenzene; 
esters, such as ethyl formate, ethyl acetate, propyl 
acetate, butyl acetate Euid diethyl carbonate; ethers, 
such as diethyl ether, diisopropyl ether, 
tetrahydrofuran, dioxane, dimethoxyethans and diethylene 
glycol dimethyl ether; nitriles, such as acetonitrila 
and isobutyronitrile; and amides, such as formamide, 
dimethyl formamide, dimethylacetamide, H-niethyl-2- 



2196046 
-111- 



pyrrolldone, H-methylpyrrqlidinone and hexamethyl- 
phosphoric triamide. 0£ these, we. prefer the ethers 
(particularly dimethoxyethane or tetreihydrofuran) and 
the amides (particularly dimethylf ormaroide) . 

There la likewise no particular restriction upon the 
nature of the base used, and any base comrtionly used in 
cojjveational reactions of this type may equally be used 
here. Exajnples of suitable bases include: alkali metal 
hydrides, auch as lltbiuiti hydride, sodium hydride or 
potassium hydride; alkali metal alkoxides, such as 
B odium methoxide, soditam^thoxide, potassium t-butoxide 
or lithium laethaieide; and organic metal bases, such as 
butyllithiua or lithium diisopropylamide. Of these, we 
prefer the alkali metal hydrides (particularly lithium 
hydride or sodium hydride) . 

■Ehe reaction can take place over a wide range of 
temperatures, and the precise reaction ten^ierature is 
not critical to the invention. The preferred reaction 
tenperature will depend upon such factors as the nature 
of the solvent, and the starting material or reagent 
used. However, in general, we find it convenient to 
carry out the reaction at a temperature of from -20" to 
60»C, more preferably from 0°C to 20 «C, for alkylation 
or aralJtylation, and from -78=0 to room temperature, 
more preferably from -78=C to 0»C, for acylatioa. The 
tJjttie required for the reaction may also vary widely, 
depending on many factors, notably the reaction 
ten^erature and the nature of the reagents and solvent 
employed. However, provided that the reaction is 
effected under the preferred conditions outlined above, 
a period of from S minutes to 24 hours, more preferably 
from S minutes to 6 houts will usually suffice. 

After completion of the reaction, the desired 
compound can be recovered from the reaction mixture by 
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conventional means. For example, one suitable method 
comprises : properly neutralizing the reaction mixture; 
filtering off insoluble materials, if any; a.dding water 
and a water- immiscible organic solvent, such as ethyl 
acetate; washing the organic phase with water; 
separating the organic phase containing the desired 
compound; drying the extract over a drying agent, such 
as anhydrous magnesium sulfate; and distilling off the 
solvent. The desired compound thus obtained can, if 
required, be further purified by such conventional means 
as recrystallization, reprecipitatioa or the various 
chromatography techniques, notably column chromatography. ' 

Alternatively, where represents an acyl group, 
the compound of fDrmila -X may be replaced by the 
corresponding anhydride of formula R^"-0-R''" (where 
R^" rspresents an acyl group) . This reaction may take 
place in the presence or absence of a base and is 
carried out under the same conditions, including 
solvent, temperatures and time, as described above. 

Reaction 5ehem& F . 

In this scheme, an aljcyl or aralkyl group, as 
defined and exemplified above in relation to 
substituents y. is introduced into a compound of 
formula (XXX) , to give a compound of formula (XXXi) : 
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In the above fonrmlae, R^, R^, r^, y-*-, y^, 
and y* are as defined above; R" represents an alkyl or 
aralJcyl group, as defined and exenjpiified above in 
relation to aubstituents y. A' represents an 
unsubstitutad alkylene or oxyalkylene group having one 
fewer carbon atom than the corresponding group in the 
confound of formula (I) ; and R^^ and X are as defined 
and ejceniplified above. The reaction preferably takes 
place in the presence of a base. 

Hie reaction is nonnalXy and preferably ef £ected in 
the presence of .a solvent. There is no particular 
restriction on the natute of the solvent to be employed, 
provided that it has no adverse effect on the reaction 
or on the reagents involved and that it can dissolve the 
reagents, at least to some extent. Exajriplea of suitable 
solvents include; aromatic hydrocarbons, such as 
benzene, toluene or xylene? ethers, such as diethyl 
ether, tetrahydrdfuran, dioxane or. dimethoxyethane; 
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amides, such as dimfithylfonnamide, dimethylacetajnide or 
hescamethylpbosphoric triainide; and sulfoxides, such as 
dimethyl sulfoxide or sulfolane. Of these, we prefer 
the ethers (particularly tetrahydrofuran or 
dime thojcye thane) and Che amides (particularly 
dimethylfonnainide) . 

There ia likewise no particular restriction upon the 
nature of the base used, and any base commonly used in 
conventional reactions may equally be used here. 
Examples of suitable bases include: alkali metal 
hydrides, such .as lithium hydride, sodium hydride or 
potaasium hydride; alkali metal alkoxidea, such as 
sodixm raethoxiele, Bodiuin ethoxide, potassium t-butoxide 
or lithlutQ msthoxide; and organic metal bases, such as 
butyllithium or lithium diisopropylamiiie. 0£ these, we 
prefer the alkali metal hydrides (particularly lithium . 
hydride or sodium hydride) , 

The reaction can take place over a wide range of 
teisperafures, and the precise reaction tempetature is 
not critical to the Invention. The preferred rsactlon 
temperature will depend upon such factors as the nature 
of the solvent, and the starting material or reagent 
used. However, in general, we find it convenient to 
carry out the reaction at a tenperature of from -20° to 
SO'C, more preiferably from O'C to 20''C. The time 
required for the reaction inay also vary widely, 
depending on many factors, notably the reaction 
temperature and the nature of the reagents and. solvent 
employed. However, provided that the reaction is 
effected under the preferred conditiona outlined Eibove, 
a period of from 5 minutes to 24 hours, more preferably 
from 5 minutes to 6 hours will usually suffice. 

After completion of the reaction, .the desired 
compound can be recovered from the reaction mixture by 
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conventional maaas. For example, one suitable method 
comprises: properly neutralising the reaction mixture- 
filtering off insoluble .materials, if any; adding water 
and a water- ioniscible organic solvent, such as ethyl 
acetate; washing the organic phase with water- 
separating the organic phase containing the desired 
compound; drying the extract over a drying agent, such 
as anhydrous inagneaium sulfate; and distilling off the 
solvent. The desired compound thus obtained can if 
required, be further purified by such conventional means 
as recrystallization, reprecipitation or the various 
chromatography techniques, notably column chroBiatography . 

React ion gghwn^ 

This reaction scheme produces an inflole derivative 
having two methylthio groups at the 4 -position and an 
a™ group at the 5-position, which it^y be a useful 
starting mteriaX for the preparation of some of the 
cowpounds of the present invention: 



n1 



(xxxn) 




^SCH3 



cxxxni) 



CH3S SCH3 
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In the above formulae, R^, , R^, Y^, and 
y* are as defined above . 

step Gl; 

In this step, a compound of formula JXXXII) ia 
reacted with methyl mechylsulf inylniethyl sulfide, to 
give a CQnj>outid of fonraila tXXXIII) . 

This reaction preferably taSces place In the presence 
of an acid. There is no particular restriction upon the 
nature of the acid used, and any acid cammonly used la 
conventional reactlooB may equally be used here. 
Exanples of suitable acids include: itewls adds, such as 
boron, trifluorida, boron trifluoride diethyl etherate, 
titanium tetrachloride and stannic chloride; mineral 
acid^, especially bydrbhalic acids (such as hydrofluoric 
acid, hydrobroraic acid, hydroiodic acid or hydrochloric 
acid) , nitric acid, carbonic acid, sulfuric acid or 
phosphoric acid; lower alkylsulf onic acids, such as 
methaneaulfonic acid, trifluoromethanesulfonlc acid or 
ethanesulfonlc acid; arylsulfonic acids, such as 
benzenesulfonic acid or B-toluenesulfonlc acid; and 
organic carboxylic adds, such as acetic acid or beniioic 
acid. 

The reaction Is normally and preferably effected in 
. the presence of a solvent. There Is no particular 
restriction on the nature of the solvent to be employed, 
provided that it has no ativerse effect on the reaction 
or on the reagents involved and that it can dissolve the 
reagents, at least to some extent. Preferred solvents 
are non-polar. Exaniples O^ suitable solvents include: 
aromatic hydrocarbons, such as benzene, toluene or 
xylene; ethers, such as diethyl ether, . tetrahydrofuran, 
dioxane or dinethoxyethane ; amides, such as dimethyl- 
fprmamide, dimsthylacetamide or hexamethylphosphoric 
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criamide; and sulfoxides, such as dimethyl eulfoacide or 
eulfclaae. Of these, we prefer the ethers (particularly 
tetrahydrofuran or dime thoxy ethane) and the amides 
{particularly dimethyif ormamide) . 

■me reaction can take place over a wide range of 
temperatures, and the precise reaction ten^erature ia 
not critical to the invention, The preferred reaction 
temperature will depend upon such factors as the nature 
of the solvent, and the starting material or reagent 
used. Howaver, in general, we find it convBnient to 
carry out the reaction at a. te»pB«i.ture of from -78«C to 
the reflux temperature of the reaction medium, more 
preferably from O'C to the reflux ten^erature of the 
reaction medium, ihe tiae required f6r the reaction may 
also vary widely, depending oH wmy factors, notably the 
reaction temperature and the nature of the reagents and 
solvent employed. However, provided that the reaction 
±B effected under the prefer^ conditions outlined 
above, a period of frm 10 minutes to 24 hours, more 
preferably from 30 lainutea to 6 hours will usually 
suffice. ^ 

After completion of the reaction, the desired 
compound can ba recovered from the reaction mixture by 
conventional means. For exanple, one suitable method 
comprises: properly neutralizing the reaction mixture- 
. filtering off insoluble materials, if any; adding water 
and a water- Ijmniscible organic solvent, such as ethyl 
acetate; washing the organic phase with water; 
separating the organic phase containing the desired 
compound; drying the extract over a drying agent, such 
as anhydrous magnesium sulfate; and distilling off the 
solvent. The desired oontpound thus obtained can, if 
required, be further purified by such conventional means 
as racrystallization, repreclpitatiou or, the various 
chromatography. techniques; notably column chromatography 
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St ep q^; 

In this Btep, a compound of-fofmula (XXXXII) Is 
cycllsed by treatinent with an acid, to give a compound 
of f omula (XKXrV) . 

■niis reaction cakes place in the presence of an 
acid. There is no particular restriction, upon the 
nature of the acid used, and any acid conimonly used in 
ccmrentional reactions may equally be used here. 
Examples of suitable acids include: Lewie adds, such as 
boron trifluorlds, boron trifluoride diethyl etherate, 
titanium tetrachloride and stannic chloride; mineral 
acids, especially hydrohalic acids {such as hydrofluoric 
add, bydrobromic acid, hydroiodic acid or hydrochloric 
acid) /nitric add, carbonic acid, sulfuric acid or 
phosphoric acid; lower alkylsulfonic acids, such as 
methanesuifonic acid, trifluoromethanesulfonic acid or 
efchanesulEoaic acid; arylsulfonic acids, such as 
benzenesulfonic acid or toluenesulf onlc add; and 
organic carboxylic acids, such as acetic acid or benzoic 
acid., 

^e reaction is nomally and preferably effected in 
the presence of a solvent. There is no particular 
restriction oil the nature of the solvent to be em^iloyed, 
provided that it has no adverse effect on the reaction 
, or on the reagents Involved and that it can dissolve the 
reagents, at least to. some extent. Preferred solvents 
are non- polar. Exan^ples of suitable solvents include: 
aromatic hydrocarbons, such as bensene, toluene or 
xylene; ethers, such as diethyl ether, tetrabydrofuidan, 
dioxana or dimetboxye thane; amides, such as dimethyl - 
forroamide, dimethylacetamide or hexanvethylphosphoric 
triamide; and sulfoxides, such as dimethyl sulfoxide or 
sulfolane. Of these, we prefer the ethers (particularly 
tetrahydrofuran or dinvethoxyethane) and the amides 
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(particularly dimethyl faEroamide) . 

The reaction can take place over a wide range of 
temperatures, and the precise reaction temperature Is 
hot critical to the invention. The preferred reaction 
temperature will depend upon such factors aa the nature 
of the solvent, and the starting material or reagent 
used. However, in general, we find it convenient to 
cany out the reaction at a temperature of from O'C to 
20I)'C, more preferably from aSout room tanperature to 
1S0«C. The time reqpiired for the reaction may also vary 
widely, depeaiding on many factors, notably the reaction 
temperature and the nature of the reagents and solvent 
einployed. However, provided that the reaction is 
effected under the preferred conditions outlined above, 
a period of from lo minutes fco 24 hours, laore preferably 
from 30 minutes to 6 hours will usually suffice. 

After completion of the reaction, the desired 
compound can be recovered from the reaction, mixture by 
conventional means. For escait^ple, one suitable method 
comprises J prt^ierly neutralizing the reaction mixture; 
filtering off insoluble materials, if any; adding water 
and a water- daimiBcible organic solvent, such as ethyl 
acetate; washing the Organic phase with water; 
separating the organic phase containing the desired 
compound; drying the extract over a drying agent, such 
. as anhydrous magnesium sulfate; and distilling off the 
solvent. The desired compound thus obtained can, if 
required, be further purified by such conventional means 
as racrystallization, reptecipitatioa or the various 
chroinatogtaphy techniques, notably column chromatdgraphy . 

Reaction HrhaitiA w 

Compounds containing a carboxyl group can be 
converted to the corresponding compounds containing a 
tetraaolyimethyl group by the following reactions: 
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step. HI: 

In this step, the carboxylic acid ccmpound is 
reacted with a cyano compound (preferably an alkali 
metaX cyanide, such as sodium cyanide or potassium 
cyanide, or a trialkylailyl cyanide in which the alJqrl 
parts have from 1 to 6 carbon atoms, such as 
trimethylsilyl cyanide) in an inert solvent. When the 
trialkyleilyl cyanide is enqployed, the Q-trialkylsilyl 
derivative thus cbtadned is then treated with an acid, 
to give a desired cyanomethyl cpmpouad. 

Vlhea an alkali metal cyanide is- enc>loiyed, it is 
preferably used in an amount o£ from 1 to 3 equivalents, 
' more preferably fron 1.2 to 2 equivalents per mole of 
. the carbosgrlic acid ccnipound. The reaction is norcnally 
and preferably effected in the presence of a solvent. 
There is no particular restriction on the nature of the 
solvent to be eoiplpyed, provided that it has no adverse 
.effect on. the reaction or on the reagents involved and 
.that it can dissolve the reagents, at least to some 
extent. Examples of suitable solvents include: ethers, 
such as diethyl ether, tetrahydrofuran or dibxane; 
halogenated hydrocarbons, especially halogenated 
alipphatic hydrocarbons, such as methylene chloride or 
chloroform; alcohols, such as methanol or ethanol; 
water; or a mixture of water and one or more of these 
organic solvents. The reaction can take place over a 
wide range of tec^ieratures, and the precise reaction 
temperature is not critical to the invention. In 
general, we find it convenient to carry out the reaction 
at a teitperature of from -ICC to 80»C, more preferably 
from 0<>C to 30'C. The time reijuired for the reaction 
may also vary widely, depending oh many factors, notably 
the reaction ten^erature and the nature of the reagents 
and solvent employed. However, provided that the 
reaction is effected under the preferred conditions 
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outlined above, a period of from 1 to 2ft hours, more, 
preferably from 2 to 16 hours, will usually suffice. 
This reaction can, if desired, be accelerated by adding 
sodium hydrogen .sulfite. After completion of the 
reaction, the product can b6 recovered by conventional 
means, for ejcar^jle by extracting the reaction mixture 
with a water- immisciJble organic solvent (such as ethyl 
acetate) and evaporating the solvent from the extract. 
If necessary, the resulting prtJduct can be further 
' purified by conventional means, such a^ 
recrystallization or the various chromatography 
techniques, notably coluista chromatography. 

If a crialkyleilyl cyanide is employed, it is 
preferably used in an amount of frojti i.to 2 equivalents, 
more preferably from 1.05 to 1.2 equivalents, per mole ' 
of the carbo:^lic acid coinpound, and the reaction is 
preferably carried out in the presence of a catalytic 
amount of zinc ioda.de. .The reaction is nbntially r^ rri 
preferably effected in the presence of a solvent. Uiere 
is no particular restriction on the nature of the 
solvent to be emplpyed, provided that it has no adverse 
efffict on the reaction or on the reagents involved and 
that it can dissolve the reagents, at least to some ' 
extent. Examples of suitable solvents include: ethers, 
such as diethyl ether, tetrahydrofuran or dioxane; and 
halogenated hydrocarbons, especially halogenated 
.aliphatic hydrocarbons, such as methylene chloride and 
chloroform, the reaction can take place over a wide 
range of temperatures, and the precise reaction 
temperature. is not critical to the invention. In 
general, we find it convenient to carry out the reaction 
at a temperature of from -lO'C to 80°C, more preferably 
from 10 'C to 40'C. The time required for the reaction 
may also. vary widely, depending on many factors, notably 
the reaction teoperature and the nature of the reagents 
and solvent employed. However, provided that the 
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reaction is effected under the preferred conditiona 
outliaed above, a period of from 30 minutes to 24 houra, 
more preferably from 1 to 16 houra, will usually 
suffice. After coinpletion of the reaction, the desired 
oyano compound, in the form of its fi-trial]iylBilyl 
derivative, can be obtained by concentrating the 
reaction mixture, extracting the concentrate with a 
water- iamiacible organic solvent, washing the extract 
with a weakly allcaline aqueous solution, such as aqueous 
sodium hydrogencorbonate, and evaporating off the 
solvent. It necessary, the resulting product can be 
further purified by conventional means, such as 
recryatallizatioa or the various chronatography 
tochnigues, notably eoluim chromatography. 

The fl-trialkylsilyl group is then removed, "itiis 
reaction can be carried out by treatment with a 
catalytic amount of an acid (for example E"toluene- 
sulfonic acid, methanesulfonic acid or hydrochloric 
acid) in a suitable solvent, the nature of which is not 
critical, provided that it has no adverse effect on the 
reaction or on the reagents involved and that it can 
dissolve the reagents, at least to some extent. 
Exanples of suitable solvents include alcohols, such as 
methanol or ethanol. The reaction can take place oyer a 
wide range of teniperatures, and the precise reaction 
temperature is not critical to the invention. In 
general, we find it convenient to carry out the reaction 
at a ten^erature of from -20 "C to GO'C, more preferably 
around room ten^perature . The time required for the 
reaction may also vary widely, depending on naity 
factors, notably the reaction teinperature and the nature 
of the reagents and solvent employed. However, provided 
that the reaction is effected under the preferred 
conditions outlined above, a period of from 10 minutes 
to 5 hours, more preferably from 30 minutes to 2 hours, 
will usually suffice. 
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The product of this step is a compound in which the 
carboxyl group of the original compound has been 
replaced by a cyartomethyl group, i.e. it contains one 
urare carbon atom than the original coinpouad. 

After consJletibn of the reaction, the product can be 
recovered from the reaction mixture by conventional 
means, for exaniple: by concentrating the reaction 
mixture, extracting the concentrate with a water- 
Immiscible .organic solvent, such as ethyi acetate 
washing with a weakly alkaline aqueous solution, such as 
aqueous sodium bydrogencarbonata, and evaporating off 
.the solvent. If necessary, the resulting product can be 
further purified by coEtventioiial means, such as 
recrystalliration or the various chronatography 
teCboiguas, notably coluitsn chroraatograjphy. 



THis.step is an alternative to atep Hi and produces 
a cyano compound containing the sam« nunflber of carbon 
atoms, as the original carboxylic acid compouond. 

in the first part of this step, the carboxylic acid 
compound is converted to a corresponding carbamoyl" 
compound by reaction of the carboxylic acid compound (oi 
an active derivative thereof, for estample a lower alkyl 
ester, e.g. methyl ester, acid haiide, e.g. chloride, or 
acid anhydride, which can be prepared. by well known 
methods) with ammonia. 



The reaction is normally and preferably effected in 
the presence of a solvent. There is no particular 
restriction em the nature of the solvent to be employed, 
provided that it has no adverse effect on the reaction ' 
or on the reagents involved and that it can dissolve Che 
reagents, at least to Some extent.. Examples of suitable 
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aolventa include: ethers, such as diethyl ether, 
tetrahydrofuraa, dioxane or dimethojcyethane; alcohols, 
such as methanol or echanol; Jcetones. such as acetone or 
methyl ethyl ketone; and water. Of these, we prefer the 
alcohols (particularly methanol) . 

The reaction can 'take place over a wide range of 
teJitperaturea , and the precise reaction temperature is 
not critical to the invention. In general, we find it 
convenient to carry out the reaction at a temperature of 
from ICC to sec, more preferably at about room 
temperature. The time required for the reaction may 
aXBO vary widely, depending on many factors, notably the 
reaction temperature and the nature of the reagents and 
solvent employed. However, provided that the reaction 
is effected under the preferred conditions outlined 
above, a period of from l hour to 10 days, more 
preferably frcmi 10 hours to S days, will usually suffice. 

The resulting carbamoyl compound is then dehydrated, 
to give a cyano compound. 

This reaction may bfe conducted by reacting the 
corresponding carbamoyl coatpound with a dehydrating 
agent, preferably an acid anhydride, such as acetie 
anhydride, trifluoroacetic anhydride, methanssulf onic 
anhydride or trifluoromethanesulfouic anhydride, or 
thionyl chloride. The reaction ia normally and 
preferably effected in the presence of a solvent. There 
is no particular restriction on the nature of the 
solvent to be employed, provided that it has no adverse 
effect on the reaction or on the' reagents involved and 
that it can dissolve the reagents, at least to some 
eactent. Exaii^ples of suitable solvents include: 
hydrocarbons, such as benzene, toluene, xylene and 
heptane; halogenated hydrocarbons, especially 
halogenated aliphatic hydrocarbons, such as tnetl^ylene 
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Chloride and chloroform; ethers, such as diethyl ether, 
tetrahydrofuran and dioxane; and eaters, such as ethyl 
acetate and butyl acetate. The reaction is effected in 
the presence of an organic amine, preferably 
triethylamine, pyridine or H-methylraorpholine. 

The reaction can taike place over a wide range of 
ten5>eratures , and the precise reaction temperature is 
not critical to the invention. In general, we find it 
convenient to carry out the reaction at a temperature of 
from -10''C to lOCC, more preferably from 0°C to 50°C. 
The time required for the reaction may also vary widely, 
depending on many factors, notailythe reaction 
teitperature and the nature of the reagents and solvent 
employed. Hovraver, provided that the reaction is 
effected under the preferred conditions outlined above, 
a period of from 10 minutes to 16 hours, more preferably 
from 30 minutes to 6 houra, will usually suffice. 

After oompleticn of the reaction, the product can be 
rfecovered by adding a weakly basic aqueous solution 
(such as an aqueous solution of sodium hydrogencarbon- 
ate) and a water-immiscible organic solvient, such as 
ethyl acetate, to the reaction mixture, separating the 
resulting orgaiiic solvent layer and distilling off the 
solvent- Tlitt product may than., if necessary, be further 
purified by conventional means, for example, by 
recrystalllzafciou, or by the various . chromatography 
techniques, notably by column chromatography. 

Step H3; 

In this Bte^, a tetrazolylmetbyl or tetrazolyl 
compound is prepared by converting the cyano group 
contained in. the cyanomethyl compound, obtained as 
described in step HI, or the cyano compound, obtained as 
described in step H2, to a tetrazolyl group. This step 
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<=« be carried out using any oc the following three 
'reactions. 

fiMcUon (^)i RsanMon idrh .P caJi ^...^ 



This reaction is carried < 



t by reacting the 

corresi^onding cyanomethyl or cyano compound with a 
suitable amount, £or e^ie ^ 5 equivalent, 

more preferably from i to 3 etjuivaleots, of an alkali 
metal azide, auch as Uthi™ azlfc, sodium azide or 
potassium azide, preJerably godi™ azide, in the 
preaence of aa anffloniun halide. ine reaction is 
nonnally and preferably effected' in the presence of a 
solvent. There ia no particular restriction on the 



~ '■wwj.j.ution on Che 

ZTT °L"" ' "^^^"^ ^« -^^-y^- provided that it 
Has no adverse effect on the reaction or on the 
involved and that it «m dissolve the reagents, at least 



: on the reagents 
. —-agents, at lea 

eth.. V. Buitahle solv«ts include: 

ethers, such as dioxane or l,2-di»«thoxyethane; 
di!ir^; ^"^^^ "^"^^"l °- «hanol; axnides, «uch as 
di^ethylforminide or dimethylacetamide; and sulfoxides 
such as dimethyl sulfoxide. ^ a^noni^ ' 

halide is preferably from O.S to 2 e^ivale^i^T. 
preferably from 1 to 1.2 equivalents, per mole of the 
cyanoaethyl or cyano compound. Examples of suitable 
a»noaium halides include aiancnium fluoride, ai^monium 
chloride and aionroaium bromide, preferably ammoaium 
chloride. 

The reaction can taJw place over a wide range of 
teniperatures, and the precise reaction temperature is 
not critical to the invention. In general, we find it 
convenient to carry out the reaction at a temperature of 
from 70-C to 150'C, luore preferably from 90-c to lao-C 
The tin.e required for the reaction n^y also vary widely, 
depending on many factors, notably the reaction 
temperature and the nature of the reagents and solvent 
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employed. However, provided that the reaction is 
effected under the preferred conditions outlined above, 
a period of .jfrom 10 hours to 7 days, more preferably 
from 1 to 5 days will usually suffice. 

After completion of the reaction, the product may be 
recovered from the reaction mixture by conventional 
means. ?or example, water and a water-iairaiscible 
organic solvent, such as ethyl acetate, are added to the 
reaction mixture, and the organic solvent layer is 
separated, after which the solvent is evaporated off, to 
give the product. If necessary, the resulting product 
can be further purified by conventional means, such as 
recrystallization or the various chromatography 
techrLiguea, notably coluirai chromatography. 

ai ia s^™ ReftCtJ , <?n with a trialkvl r.-r t - riarvltjn 

This reaction is carried out by reacting the cyano 
cyano con^iound with a suitable amount, for exaitiple from 
1- to 3 equivalents, more preferably from 1 to 2 
equivalents, of a trialkyltin azide or a triaryltin 
azide. Exainples of trialkyltin azides include those in 
wlilch each alkyl group has from l to 6 carbon atoms, 
■such as trimethyltin azide, triethyltin azide or 
tributyltia azide. Exaroples of triaryltin azides 
include Criphenyltin azide and tritolyltin azide. The 
reaction ia normally and preferably effected in the 
presence of a solvent. There is no particular 
restriction on the nature of the solvent to be employed, 
provided that it has no adverse effect on the reaction 
or on the reagents involved and that it can dissolve the 
reagaits, at least to some extent. Examples of suitable 
BOlvButs include; hydrocarbons, such as benzene, 
toluetie, scylene or heptane: halogenated hydrocarbons, 
such as dichloroethahg or chloroform; ethers, such as 
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dioxane or i, 2 - dime thoxy ethane; esters, such as ethyl 
acetate or butyl acetate; amides, such as dimethyl - 
formamide or dime thy lace tamide; and sulfoxides, such as 
dimethyl sulfoxide. The resulting tin adduct is then 
treated with an acid (preferably hydrochloric acid or 
sulfuric acid) , a base (preferably an alkali metal 
hydroxide, such as sodium hydroxide or potaeeium 
hydroxide, an alkali metal carbonate, such aa sodium 
carbonate or potassium carbonate, or an alkali matal 
hydrogencarbonata, such as sodium hydrogencarbonate or 
potassium hydrogencarbonate) cr an alkali metal fluoride 
(preferably sodium fluoride or potassium fluoride] . The 
reaction is normally and preferably effected ia the 
presence of a solvent. There, is no particular 
restriction on the nature of the solvent to be employef^, 
provided that it has no adverse effect on the reaction 
or on the reagents involved and that it can dissolve the 
reagents, at least to some extent. Exajuples of suitable 
BOlventa include: those solvents described abovB; 
alcohols, such as methanol or ethanol; water; and 
aqueous alcohols. 

The reaction can take place over a wide range of 
temperatures, and the precise reaction teaiperature is 
not oriticaJ. to the invention, la general, wa find it 
convenient to carry out the reaction with the tin 
compound at a temperature of froat 60 'C to ISO'C, more, 
preferably from aO'C to 120°C, and the treatment with 
the acid, base or fluoride at arounid room temperature . 
The time required for the reaction may also vary widely, 
depending on many factors, notably the reaction 
tesrperature and the nature o£ the reagents and solvent 
employed. However, provided that the reaction is 
effected under the preferred conditions outlined above, 
a period of from 8 hours to 7 days, more preferably from 
1 to 5 days will usually suffice for the reaction with 
the tin compound, whilst the treatment with the acid. 
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bage or fluoride will nonnaily require £rotn 30 minutes 
to 24 houra, rtiore preferably from .1 to £ houra. 

After completion of the reaction, tiie product may be 
recovered from the reaction mixture by conveutional 
raeELns. For example, water and a water- iituniscible 
organic solvent, such as ethyl acetate, are added to the 
reaction mixture, and the organic solvent layer is 
separated, after which the solvent ia evaporated off, to 
give the product. If necessary, the resulting product 
can be further purified by conventional means, such as 
recrystallization or the varioTia chromatography 
techriiqijes, notably column chromatography.. 

Reaction fc) ; Reaction with a trial W l or triaryl , t ;l,n 
halide and an alka li metal azld^ 

This reaction is carried out in the same manjier as 
in Reaction {b) , except that a suitable amount, for 
example from 1 to 3 equivalents, more preferably from 1 
to 2 equivalents, of a trialkyi or triaryltin halide 
(for example trimethyltia chloride, triethyltin 
chloride, tributyltin chloride or triphenyltin chloride) 
and a suitable amount, for example from i to 3 
■ equivalgjita, more preferably from i to 2 equivalents, of 
an alkali meCaX azide (preferably sodium azide or 
potassium azide) . are used in place of the trialkyi or 
triaryltin azide. 

After completion oC the reaction, the product may be 
recovered . from the reaction mixture by conventional 
means. For example, water and a water- immiscible 
organic solvent, such as ethyl acetate, are added to the 
reaction mixture, and the organic solvent layer ia 
separated, after which the solvent is evaporated off, to 
give the product. If necessary, the resulting product 
can be further purified by conventional means, such as 



wo 96/03377 



2196046 

-130- 



vcamsioim ^ 



recrystallization or tha vaiious chromatography 
technigues, nocably column chromatography. 

Reaction Sghemp T 

Compounds containing a earboxyalJcyl group can be 
convertfed to the corresponding « - hydroatycarbonyl 
compounda by <t-hydraxylation of thq carboxyl moiety by 
reacting the" carboayall^l containing con^iound . with a 
base and, aubseejueatly, molecular oxygen (prefarably 
oxygen gas) . 

There is no particular restriction upon the nature 
of the base used, aoad any base cotamonly used in 
conventional a-hydwwylation reactiong may be used. 
Bxanples o£ suitable bases include the organic inetal 
bases, such as butyllithium, lithium diisopropylamide, 
sodium hexamethyldisilazide and lithium hexamethyl- 
diaxlazide (which may be prepared following the 
procedures described ii4.US-A-4,347,375> . Of these, we 
prefer sodium hexamathyldisilazide or lithium 
hexamethyldisilazide {particularly lithium 
hexamethyldisilazide) . 

The reaction is normally and preferably effected in 
the presence of a solvent. There is no particular 
restriction on the nature of the solvent to be employed, 
provided that it has no adverse effect on. the reaction 
or on the reagents involved and that it can dissolve the 
reagents, at least to some extent. Preferred solvents 
are non-polar. Example of suitable solvents include: 
aromatic hydrocarbons, such as benzene, toluene or 
xylene; ethers, such as diethyl ether, tetrahydrofuran, 
dioxane or dimathoxye thane . of these, we prefer the 
ethers, particularly tetrahydrofuran. 



The reaction can take place over a wide range of 
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temperatures, and the precise reaction temperature is 
not critical to the invention,. The preferred reaction 
temperature will depend upon auch factors as the nature 
of the solvent, and the starting material or reagent 
used. However, in general, we find it convenient to 
carry out the reaction at a temperature -of from -20 "C to 
100°C, more preferably from about O'C to 50°C. 

The time- required for the reaction may also vary 
widely, depending on many factors, notably the reaction 
temperature and the nature of the reagents and solvent 
employed. However, provided that the reaction is 
effected under the preferred conditions outlined above, 
a period from 10 minutes to 24 hours, more preferably 
from 30 nvtnutaa to GO hours, will usually suffice. 

After contplstion of the reaction, the desired 
compound can be recovered from the reaction mixture by 
conventional means. For axan^le, one suitable method 
comprises: adding vra.ter and a water- iicniscible organic 
solvent, such as ethyl acetate; washing the organic 
phase with water; separating the organic phase 
containing the desired compound; drying the resulting 
solution over a drying ?igent, such as anhydrous 
magnesium sulfate; and distilling off the solvent. The 
desired conipound thus obtained can. If required, be 
further purified by such conventional means as 
. recrystallisation, reprecipitation or one of the various 
clxromatography techniques, notably colunta chromatograLphy . 
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Reaction Snh.^p .j 




In the above flcMasBilae, S.^ , r^, y^, ^3 
and are as defined above, and R^^ represents a, 
methyl group or a hjrdrogen atom. 

Step J; 

la this step, an acetyl confound of formula (X3£XVI) 
is prepared from an indole contpound of founula (xX3tV) by 
a Vilameier reaction using ojcyphoisphorylchloride and 
dunethylfonnamide or dimethylacBtamide. 

The reaction is aoemally and preferably effected in 
the. presence of a solvent . There is no particular 
restriction on the nature of the solvent to be employed, 
provided that ic haa no adverse effect either on the 
reaction or on the reagents involved, and that it can 
dissolve the reagents, at least to some extent. Exainplea 
of suitable solvents include: aliphatic hydrocarbons, 
such aa hexane; halogenated hydrocarbons, such as 
methylene chloride, chloroform or dichloroethane; 
ethers, such as diethyl ether, tetrahydrofuran, dioxane 
or dlBiethoxyethana; and aroides, such as fornianiide, di- 
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Diethyl Contiamide or dimethyXacetamide. we prefer to use 
dimethyllonnainide or dime thylacec amide as the solvent, 
especiaily as these compouada are also reactants. 

The reaction can take place <Jver a wide range of 
temperatures, and the precise reaction temperature ia 
not critical to the inventibn. The preferred reaction 
temperature will depend upon such factors as the nature 
of the solvent and the starting materials. However, ia 
general, we find it coiivoaient to carry out the reaction 
at a temperature of from -20'C to 200'C, more preferably 
from 0''C to lOO'G, and most preferably at about 5' to 
10»C. The time ■ required for the reaction may also vary 
widely, depending on many factors, notably the reaction 
temperature and the nature of the reagents and solvent . 
employisa. However, where the reaction is effected under 
the preferred conditions outlined above, a period of 
from 5 minutes to 24 hours, preferably 10 minutes to 1.2 
hours, is usually sufficient. 

JU:ter congpletion of the reaction, the desired 
cdnpouad can be, recovered from the reaction mixture by 
conventional means. For example, one suitable method 
coinprisea: properly neutralizing the reaction, mixture ; 
filtering off insoluble materials , if any; adding water 
and a water- immiscible organic solvent, such as ethyl 
acetate; .washing the organic phase with water; 
separating the .organic phase containing the desired 
campound; drying the extract over a drying agent, such 
as anhydrous niagiiesiuiii sulfate; and removing the solvent 
by evaporation under reduced pressure. The thug 
obtained compound can, if required, be further purified 
by such conventional means as recrystallization, 
reprecipitation or any of the various chromatography 
techniques, especially column chroraatogxaphy . 
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In the abcyve formulae, R^, R^, , , 
and are as defined above, R^'' represents an alkyl 
group having from 1 to 6 carbon atoms, and X represents 
a leaving group. 

Step Kit 

In this step, the niethylthio group of the compound 
of formula (XXXVTI) is oxidized to a sulfinyl or 
sulfuryl gtoup of a compound of formula (XXXVXIX) or 
(XXXZX) , respectively. 

Any oxidation process commonly used for this type of 
reaction my be employed here, although a catalytic 
oxidation process is preferred. 

The reaction is normally and preferably effected in 
the presence of a solvent. There is no particular 
restriction on the nature of the solvent to be en^iloyed, 
provided that it has no adverse effect either on the 
reaction or on the reagents involved and that it can 
dissolve the reagents, at least to some extent. 
Preferred solvents are non-polar, and examples of 
suitable solvents include: aliphatic hydrocarbons, such 
as hexane; aromatic hydrocarbons, such as benaene, 
toluene or xylene; ethers, such as diethyl ether, 
tetxahydrof uran , dioxane or dimethoxyethane; halogenated 
hydrocarbons, such aa methylene chloride, chloroform or 
dichloroe thane; and alcohols, such as methanol or 
ethanol. We prefer to use halogenated hydrocarbons or 
ethers as solvents, particularly methylene chloride or 
tetrahydr o f uran . 

There is likewiae no particular restriction upon the 
nature of the catalyst used, and any catalyst commonly 
used in conventional reactions may equally be used 
here. An example of a suitable catalyst is 
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jji-chloropeetoenaoic acid. 

The reaction can take place over a wide raioga of 
temperatures, and the preciae reaction temperature Is 
not critical to the invention. The preferred reaction 
teaiperatiire will depend upon such factors aa the nature 
of the solvent, and the starting material or reagent 
used. However, in general, we find it convenient to 
carry out the reaction at a temperature of from -78' to 
80°C, more preferably from 0" to 50'C, and moot 
preferably at about room temperature.' The time required 
for the reaction may also vary widely, depending on many 
factors, notably the reaction temperature and the nature 
of the reagents and solvent employed. However, where 
the reaction is effected under the preferred conditions 
outlined above, a period of from S minutes to 24 hours, 
preferably about 10 minutes to 12 hours, is usually 
sufficient. 

After the reaction has been allowed to go to 
conpletion, the target coo^ound can be recovered from 
the reaction mixture by conventional meEma . For 
exasple, one suitable method con^ises: properly 
neutralizing the reaction mixture; filtering off 
insoluble inateTials, if any; adding water and a 
water-immiscible organic solvent, such as ethyl acetate; 
washing the organic phase with water; separating the 
organic phase containing the desired compound; drying 
the extract over a drying agent, such as anhydrous 
itiagneaiura sulfate; aind removal of the solvent by 
evaporation under reduced pressure. The target compound 
can, if required, then be further purified by such 
conventional mieans as recrystallizatidn, reprecipitation 
or any of the various chromatography techniques, 
especially column chromatography. 
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In this step, a compound of formula (XL) ia prepared 
from a compound of formula (XXXVIII) or (XXXIX) by a 
Pujiimerer rearrangemenc , as described in Tetrahedron 
Letters vol.25, Ko.x7, 17S3 (1984). The compound of 
formula (XXXVIII) or (XXXIX) iray be prepared by tHe 
procedure described in step Xi above. 

The compound of formula (XXXVIII) or (XXXIX) is 
reacted with a strong carboxylic acid anhydride, in tMg 
case preferably a trihalogenated acetic anhydride, such ' 
as trifiuoroacatic anhydride, under conditions 
conventional for this type of reaction. The reaction 
mixture is then suitably dried, such as by treatment" 
with aaliydrous magnesium sulfate, and then hydrolyzed. 
Hydrolysis may be effected either with an with alcohol, 
such as aietbanol or ethanol, or with an acidic agueous' 
solution, such as an aqueous acetic acid. 

The reaction is normally and preferably effected in 
the presence of a solvent. There is no particular 
restriction on the nature of the solvent to be employed, 
provided that it has no adverse effect either on the 
reaction or on the reagents involved, and that It can 
dissolve the reagents, at least to some extent. 
Bxan5)les oC suitable solvents include: aromatic 
hydrocarbons, such as benzene, toluene or xylene; 
halogenated hydrocarbons, such as methylene chloride, 
chloroform or dichloroe thane; ethers, such aa diethyl 
ethftr, tetrahyclrofuran, dioscane or dimethoxyethane; 
nitriles, such as acatonitrile or isobutyronitrile; 
amidss, such as fomiamide, dimethylf ormamide, 
dimethylacetamide or hexaiiethylphoaphoric triamide; and 
sulfoxides, such as dimethyl sulfoxide or sulfolane. Of 
these, we prefer the halogenated hydrocarbons, such as 
mfethylene chloride. 



■.2196046 

WOM/Q33T7 -138- PCT/JP9SrtH494 

The reaction c&n taXft place aver a wide range of 
cemperatures , and the precise reaction temperature is 
not critical to the invention. In geaeral, we find it 
convenient to carry out the reaction at a temperature of 
from -50«C to aO'C, more preferably from 0 to aO'C, and 
most preferably at about room te<n£)erature. The time 
required for. the reaction may also vary widely, 
depending on nKuiy factors, notably the reaction 
tensjerature and Che nature of the reagents and solvent 
isi^loyed. However, where the reaction is effected under 
the preferred conditions outlined above, a period of 
from 5 minutes to 5 hours, more preferably frotn 10 
minutes to 30 minutes, is usually sufficient. 

After the reaction has been allowed to go to 
conpletioa, the target confound can be recovered from 
the reaction mixture by coaventiohal means. For 
exanple, one suitable method comprigest filtering off 
insoluble materials, if any; adding water and a 
-water -inmiscible organic solvent, such as ethyl acetate; 
washing the organic phase with water or am aqueous 
solution; separating the organic phase containing the 
target coapound; drying the extract over a drying agent, 
such gIS anhydrous magnesium sulfate; and distilling off 
the solvent. The target caii?>ound can, if required, then 
be further purified by such cotiventional means as 
recrystallization, reprecipitation or any of the various 
, chronatography tachhiquea, especially colujnn 
chromatography . 

Ste p t ;?; 

This reaction involves reacting a compound. of 
formula (XL) with a coinpound of formula R^^-X (where 
R^*^ and X are as defined above) to obtain a compound 
of formula (XL!) . A suitable amount of the compound of 
formula R^'^X is, for examj>le, from i to 4 equivalents 
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• (".ore preferably from 2 to 3 equivalents) , and is 
pref er^ly i„ a solvent in the present or absence of a 
base, but preferably in the presence of a base. 

There ia no particular limitation upon the nature of 
the leaving gr.up represented by x, provided that it is 
a group capable of leaving a. a nucleophilic residue, 
such as are well known in the art. Exan^jles of 
preferred leaving groups include: halogea at™«, such 
as chlor^, bron,ine and iodine atoms; lower alkoxy- 

l^T7 'T'^' -tho^^carbonylc Jand 

^^carbonyloxy groups; . halogenated al^ylcarbo^lo:cy 
groups, such as the chloroacetoxy, dichloroacetoJ., 
trichloroaceto^ and trifluoroacetoxy groups; lower 
*lkanesulfonyloxy groups, .uch as the methanesulfonyloxy 
and ethanesulfonyloxy group.; lower haioallcanesulf Jyl 

groups, such as the trif luoro^ethanesulfonyloxy and 
peutafluoroethane^ulfonylo:^ ^ arylsulfonylo^cy 

Sroups, such as the benzenesulfonylo^cy, e-toluene- 
suXfonyloxy and E-nitrobenzenesulf onyloxy groups. Of 
tHese, we prefer the halogen aton., lower halaalto«e- 
■emfonylo^ groups and arylsulfcnyloxy groups. 

The. reaction is normally and preferably effected in 
thB presence of a solvent. There is no particular 
restriction on the nature of the solvent to be employed 
provided that it has no adverse effect either oHhe 
reaction or on the reagents involved, and that it' can 
dissolve the reagents, at least to aome extent 
Examples of suitable solvents include; aliphatic 
hydrocarbons, such as hexane and heptane; arortiatic 
hydrocarbons, such as benzene, toluene and xylene- 
halogenated- hydrocarbons, such as methylene chloride 
chloroform, carbon tetrachloride, dichloroethane 
chlorobeazene and dichlorobenzene; esters, such as ethyl 
■formate, ethyl acetate, propyl acetate, butyl acetate 
emd diethyl carbonate; ethers, such as diethyl ether 
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diisopropyl ether, tetrahydrofuran, dioxane, dimethoxy- 
ethane and diechylene glycol dimethyl ether; nitriles, 
such as acetonitrile .&na iaol3utyroni.tril«; aad amides, 
auch as formamlde, dtnethylf ormamide, dimethylacetamide, 
S-methyl-2-pyrrol±done, H-methylpyrrolidinone and 
hexamethylphosphoric trianiida. We prefer to use ethers 
or amides as solvents, particularly diinethojiye thane, 
tetrahydrofuran or diaiethylf ormamide. 

There is no particular llmltatloa upon the nature a£ 
the base used, and any base which can be used in 
coav^tioaal reactions of this type may equally be used 
here. ExBjnples of preferred bases -ineluxie organic 
bases, such as H-metbylmorpboline, triethylamine, 
tributylandns, dilBopropylethylamine, dicyclcihexylamine, 
H-methylpiparidine, pyridine, 4- (l-pyrroildiuyl) pyridine, 
plcoliae, 4- (fi,H-<iii"Bthylamino) pyridine, 2,6-ai-£-butyl- 
4-methylpyridlne, guinoline, dimethyl aniline anA 

JS.li-diethylaniline. If . desired, a catalytic amount of 
4- {H,H-diniethylamino)pyridine, 4^ {i-pyrrolidinyl) - 
pyridine or a combination of other bases can be used. 
In order to promote the reaction, a quaternary ammoaium 
salt (such as benzyltriethylantnonium chloride or 
.tetrabutylaononium chloride) or a crovm ether (such as 
dibeoso-ia-crown-e) may be added to the reaction system. 

The reaction can take place over a wide range of 
temperatures, and the precise reaction temperature ±a 
not critical to the inventioa. The preferred reaction 
temperature will depend upon such factors as the nature 
of the solvent, iuad the starting material or reagent 
used. However, in general, we find it convenient to 
carry out any alkylation or aralJcylatiom reaction at a 
temperature of from -20° to 60*C, more preferably from 
O'C to 20 °C. We find it convenient to carry out any 
acylation reaction at a temperature of from -VB^C to 
room tamperacure, more preferably from -IB'C to O'C. 
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The time required for the reaction may also vary widely, 
depending on many factors, notably the reaction 
temperature and the nature o£ the reagents and solvent 
employed. However, where the reaction is effected under 
the preferred conditions outlined above, a period of 
from 5 minutes to. 24 hours, more preferably from 5 
minutes to S hours, is usually auSficient. 

After the reaction has been allowed to go to 
completion, the target compound can be recovered from 
the reaction mixture by conventional means. For 
example, one suitable method comprises: properly 
neutralizing the reaction mixture; ■ filtering off 
ii^soluble materials, if any; adding water and a water- 
immiacible organic solvent, such as ethyl acetate; 
washing the organic phase with water; separating the 
organic phase containing the target compound; drying the 
extract over a drying agent, such as anhydrous magnesium 
sulfate; and distilling off the solvent. The target 
conipQund can, if required, then be further purified by 
such conventional mieEins as recrystallization, 
roprecipitation or any of the various chramatogxaphy 
teclmi.ques, especially column chromatography. 

Alternatively, Steps K2 and K3 can be executed as a 
"one-pot" reaction. Thus, after the reaction with a 
strong carboxyiic acid anhydride, a suitable hydrolyzing 
agent, S^^'-X and base are all added to the reaction 
mixture at once. The reaction is carried out under 
similar conditions, including solvent, temperatures and 
time, to those described above. 

The preparation of various of the compounds of the 
present invention is illustrated. in the following 
non- limiting Examples. 
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. tetrahvdrocarbazm -? - vHarPtahp 

3S.2 g of powiered potassium carbonate was added, 
with ice- cooling, to a solution of 24. a g of 
3-(indol-3-yl)pEapioaic acid in 500 ml of 
N.N-dimetHylformainide, followed by the addition of a 
solution of 10'. 2 ml methyl iodide ia SO ml o£ 
H,H-diittetbylfonnaMide. The reaction ntbcture was then 
waEoied to room temperature and stirred for 3 hours ' 
After this time, ice water was added td the reaction 
mixture, and the aqueous layer was extracted with ethyl 
acetate. The organic extract was then washed with 
water, dried over anbyoroua inagnesium sulfate and 
concentrated by evaporation under reduced pressure. The 
resulting residue was subjected to column chromatography 
using 500 g of silica gel with a 4 : i v/v mixture of 
hexane and ethyl acetate as the elueiit, to yield 25. 8 g 
of the title compouad as an aaiorphous solid. 



A solution of 11.2 s of methyl methylsulfinyl 
sulfide in cetrahydrbfuran was added, with ice- cooling, 
to a suspension. of 13.1 g of sodiujn hydride CSS* w/w 
dispersion in mineral oil) in lOO ml of tetrahydrofuran. 
The reaction mixture was then heated to room temperature 
and stirred for 2 hours. A solution of 12.2 g of methyl 
3- (indol -3- yi) propionate, as obtained in Sxan^le 1(a) 
above, ia SO ml bf tetrahydrofuran was subaeopiently 
• added to the reaction mixture, which was next refluxed 
for 2 ", 
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hours, and then acidified by the. addition of a IN 
aqueous solution o£ hydrochloric acid. The aqueous 
layer was extracted with ethyl acetate, and Che 
resulting organic esetract was washed with water, dried 
ovar anhydrous magnesium sulfate and concentrated by 
evaporation under reduced pressure. The residue thu3 
obtained was subjected to column chromatography using 
400 g of silica, gel with a 1 : 2 y/v mixture of hexaae 
and ethyl acetate as the eluent, to yield 16.3 g of the 
title eonpound.as an aanorphous solid. 

ltd 1 r 1 -Bigmethylthio - 1 , ? , 3 ■ 4 - tatrahvd rocarha Tf^t - - r ; Ti° 

eeo mg of p-toluenasulfonic acid was added to a 
xnixture of 10.6 g at 3- (4-n»thylthio-4-methylsulfinyi- 
3 -oxobutene-l-yl) indole, as obtained in Exan3>le Kb), in 
156 ml' of .tetrahydxofuraa and 40 ml of benzene. The 
reaction mixture was next refluxed for 3 hours and then 
neutralized by the addition o£ a saturated agueoua 
solution of sodium hydrogeacaxbonate . The solvent was 
removed from the resulting mixture by evaporation under 
reduced pressure and ethyl .acetate was added to the 
residue. The aqueous layer was then extracted with 
ethyl acetate, and the organic extract was washed with a 
saturated atpieoas solution of sodium chloride, dried 
over anhydrous magnesium sulfate and concentrated by 
evaporation under reduced pressure, ilie resulting 
residue was subjected to column chromatography using 
300 g of silica gel with a 9 :. 1 v/v mixture of hoi f=ni° 
and ethyl acetate as .the elueat, to yield 9.7 g of the 
title conpound as aji amorphous solid. 

3dA) tert-Butvl [a-hvdrQXy-i.i-blgmethv ithiQ-i.a.s.A- 
te6rahvflrQearbazQl-2-Yll aeetgts 

53 ml of a 1.7 M solution pf n-butyllithium in 
hexane was added at a teitiierature of -7a<>C to a solution 
of 13. S g of diisbpropylarsine in" So ml of toluene. The 
reaction mixture was then wanned to 0*C and stirred for 
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15 minutes. The reaction mixture was then cooled to 
-7B«'C, and a solution o£ 5.0 g of 1, l-biatnethylthio- 
l,2,3,4-tetrahydrocarbazol-3-ane, as obtained in Example 
i(c}, in 10 ml o£ toluene was added to the cooled 
solution. TbA reaction mixture was next stirred for 30 
minutes and then heated to room tencperature and stirred 
for 2 hours. After this time, a aatiirated aqueous 
solutioij of euDmouiura chloride was added to the reaction 
mixture. The aqueous layer was extracted with..talueae, 
and the organic extract was washed with a saturated 
aqueous solution of sodium chloride, dried over 
anhydrous magnesium sulfate and concentrated by 
evaporation under reduced pressure^ The resulting 
residue was subjected to coluim chromatogrs^hy using- 
250 g of silica gel with benzene as the eluent, to yield 
6. a g o£ the title ccmpound as an amorphous solid. 



EXfiMPLB . 3 

tert-Butvl [l-methYLthiPcarbazol -2 -yll fteqi;»tt;^ 

2.5 ml of glacial acetic acid was added to a 
80j.ution of 3.37 g of tert-butyl (2-hydroxy-l., 1-bis- 
wathyl thio -1,2,3,4- tetrahydrocarbazol - 2 - yl ) acetat e , as 
obtained in Example l, in 40 ml of xylene. The reaction 
mixture was subsequently ref luxed for 1 hour and then 
neutralized by the addition oC a saturated aqueous 
solution of sodium hydrogencarbonate. The aqueous layer 
was extracted with ethyl acetate, and the organic 
extract was washed with a saturated aqueous solution of 
sodium chloride, dried over anhydrous magnesium sulfate 
and concentrated by evaporation under reduced pressure. 
The resulting residue was subjected to column 
chromatography using 80 g of silica gel with a 19 : 1 
v/v mixture of benzene and ethyl acetate as the eluent, 
to yield 2.40 g of the title compound, melting at 137 • 
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138°C, SO mg of 2- hydroxy- 1-msthylthiocarbazole (melting 
at X38 - 140''C) , 35 mg of tert-butyl (2 -hydroxy- 1 -oxo - 
l,2,3,4-tetrahydrocarbazol-2-yl)acetate (melting at 156 
- 157 "O and 125 mg of 3 , 3a, 4, 5 , 10 , lOb-hexahydro- 
3a-hydroxy-lOb-i!iethylthiofuro [2 , 3 -a] carbazol-2-oae 
(obtained as an ainorphoua solid) . 



The Huclear Magnetic Resonance Spectrum [(CDCt. 
270MHz) , i ppm] results for each of the above 
compounds are as follows: 



1.46 


OH, 


singlet) ; 




2.36 


{3H, 


singlet) ; 




4.05 


(2H, 


singlet) ; 




7.21 


(la. 


doublet, J » 


7 . 8Hz) ; 


7.24 


(IH, 


triplet, J - 


7.9H2) ; 


7;42 


(IH, 


triplet, J - 


7.9Hz) ; 


7.49 


(IE, 


doublet, J » 


7,9Hz) ; 


7.99 


(IH, 


doublet, J " 


7.9Hz) ; 


8.04 


(IH, 


doublet, J - 


7.8Hz} ; 


8.62 


(IH, 


broad singlet) . 



2 - HydroJcy- 1 -methyl thiocarbazol e 



2.33 


t3H, 


singlet) 






6.77 


(IH, 








6,93 


(IH, 


doublet, 






7.22 


(IH, 


triplet. 


J = 7 


7H3 ) ; 


7.36 


(IH, 


triplet, 


J - 7 


7Bz) ; 


7. 43 


(IH, 


doublet. 


J ■ 7 


7Hz) ; 


7.94 


(IH, 


doublet , 


J - 8 


4Hz) ; 


7.96 


(IH, 


doublet. 


J - 7 


.7Ha) f 


3.39 


(IH, 


broad singlet) 





tert - Butyl (2 - hydroxy - i-oxo-1,2,3,4 - tetrajiydro- 
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carbazol - 2 - yl ) acetate 

1.49 (9H, BlngleC); 
2.3 - 2.5 [2H, multipleC) ; 
2.e0 (IH, doublet, J - 14.£Hz); 
2.69 (IH, doublet, J - 14.SHis); 

3.02 (IH, doubled doublet of doublets, 
J - S.l, a. 7, 17,4Hz); 

3.23 [1H> triplet of doublets, J - 5.X, X7.4Hz); 

4.59 (IH, singlet); 

7.1 - 7.2 (la, nwltiplet}; 

7.3 - 7.S (2H, nniltiplet); 
7.66 (IH, doublet, J - 7.9Ha); 
e.Sl (IH, broad siaglet) . 

3, 3a, 4, 5, 10, 10b - Hexaliydro - 3 a -hydroxy - 10b -methyl thiofuro- 
[2 , 3 - a] caxbazol - 2 - one 



2.08 


(3H, 


singlet) ; 


2.12 


(IH. 


doubled doublet of doublets. 




J - 


3,9, 9.9, 13.9Hz); 


2.27 


tlH, 


doubled doublet oC doublets. 




J - 


3.3, 5.9, 13.9Ha) j 


2.70 


(IH, 


doublet, J iS.SEz); 


2.74 


(IH, 


doubled doublet of doublets. 




J . 


S.9, 9.9, 17.2Hz) ; 


2.78 


CIH, 


doublet, J > le.SHz); 


3.02 


(IH, 


doubled doublet of doublets, 




J - 


3.3, S.9, 17.2Hz) ,- 


3.17 


(IH, 


sinsXet) ; 


7.14 


(IH, 


triplet, J - 7.6H2); 


7.2B 


{IH, 


triplet, J - 7.6Hz) ; 


7.38 


(IH, 


doublet, J w 7.6Hz) ; 


7.53 


(IH, 


doublet, J » 7.6Hz) ; 


8.40 


(IH, 


broad singlet) . 
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f 1 -MethYl thiocarbazol - 2 - yl ) acetic agid 

S ml of formic acid was added Co 51 mg of tart -butyl 
(l-methylthiocarbazoi-2-yl) acetate, as obtained in 
Example 2, The reaction ndbtture was then warned to room 
temperature and stirred for 4 hours. . Formic acid was 
next removed under reduced pressure, and the residue waa 
recrystallisied fxom ethyl acetate and hexane, to yield 
44 mg of the title can^iound, melting at 210 - 212'C. 

Hucleax Magnetic Resonance Spectrum (CDCij, 270MHz) , 



ppm 








2 


36 


(3H, 


singiet) ; 


1 




(2H, 


singlet) ; 


1 


22 


(IH, 


dOUilet, J - 7.9EZ) ; 


7 


2 - 


7.3 


(IH, imjltiplet) ; 


7 


44 


(IH, 


triplet, J - 7.6Hz) ; 


7 


48 


(IH, 


triplet, J - 7.6Hz) ; 


8 


01 


(IH, 


doublet, J - 7.9Hz) ; 


8 


04 


(IH, 


doublet, J - 7.6Hz) ; 


8 


63 


(IH, 


broad singlet) . 



tert-Butvl (9-benaYl-l-met:hv lthiocarbazol-2-vl) acetate 

A solution o£ 98 mg of tert-butyl (l-methylthio- 
carbazol- 2 -yl} acetate, as obtained in Example 2, in 1 .ml 
of N,IT-c[iiaethylfozii«inide was added, with Ice-coollug, to 
a suspension of 13 mg of sodium hydride (55* w/w 
dispersion in mineral oil) in 2 ml of »,N-dimethyl- 
formaniide. 51 mg of benzyl bromide was added to the 
reSLction mixture which was then stirred for 1 hour. 
After this time, a saturated aqueous solution of 
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ansraonium chloride was added to the reaction mixture. 
The aqueous layer was extracted with ethyl acetate and 
the organic isxtract was washed with water, dried over 
anhydrous magnesium sulfate and concentrated by 
evaporation under reduced pressure. The resulting 
residue was subjected to coluiiin chixmatography using 4 g 
of silica gel With a i : 2 v/v mixfure of hexane. and 
benzene as the eluent, to yield X2Q mg of the title 
compound as an oil. 

Muclear itlagnetic Eesoaaaoe Spectrum (CDCi^, 270MHz) , 



1 


43 


(9H, sias'let); 


1 


98 


(3H, singlet); 


4 


09 


(2H, Singlet); 


e 


35 


(2H, singlet); 


7 


03 


(2H, doublet, J - S.5HZ); 


7 


1-7 


.5 {7H, multiplet) ; 


S 


08 


(2H, doublet, J - 7.9Hz) . 



t3-Bengyl-l-iiffiMivlthiocarbaa;ol-2-vii ar gtic acid 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 3, but using tart-butyl (9 -benzyl-l-methylthio- 
carbazol-2-yl) acetate, as obtained in Example 4, as 
starting material, the title compound was obtained in 
quantitative yield, melting at 132 - 183 "C, 

Nuclear Magnetic Resonance Spectrum {COCi^, 270MHz) , 
E ppm: 

1.95 (3H, singlet) ; 

4.22 (2H, singlet); 

6.34 (2H, aingiet) ; 



2196046 



«flB377 PCT/JfP9S0W!M 
149-- 

7. 03 [2H, doublet, J - 7.7Hz); 
7.1-7.5 (7H, multiplec) ;' 
8.0-8.2 (2H, wultiplet). 



EXflMPLB 6 

tert-ButVl rg- (4-chlorobetizY H -l-iiiethvlt-, ^i p- 
carbazol-2 -vn acecaf-t^ 

Following a" procedure and using relative proportions 
of starting materials similar to those deacribad in. 
Example 4j but using 4 - chlorobenzyl chloride as starting 
naterisa , the title ctjmpound was obtained as an oil in a 
yield of 9€%. 



EXflMPLB 7 

13- (4-ailQrobenzvl1 -l-methvlthiocarbazo l-2.vnanst-.ifT ap -f^i 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
EssaiBple 3, but using tert -butyl [9- C4-chlorobeazyl) -1- 
methylthiocarbazol-2-yll acetate, as obtained ia Example 
6, as starting tsaterlal, the title campound was obtained 
in quantitatlvie yield, melting at 176 - 178'C. 



■Nuclear Magnetic Resonance Spectrum (CDCt^, 270MHz) , 



TO 


01 


(3H 


'singiet) ; 


4 


23 


(2K 


singlet] ; 


e 


30 


(an 


singlet) ; 


6 


96 


(2H 


doublet, J - 8.4Hz) ; 


7 


1-7 




5H, mwltiplet) ;" 


7 


43 


tlH 


triplet, J - T.SHz) ; 


B, 


0-a 


.2 


2H, multiplet) , 
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EXaMPLS 8 

tart-Butvl f9. U-fluQgQbengyl \ .l-mebhvlr.hjr.. 
carbazol-2-v-n acetaCe 

Following a procedure and using relative propoirtioas 
of starting materials similar to those described in 
Exanple 4, but using 4-f luorobenayl bromids as staxting 
material, the title compound was obtained as an oil in. a 
yield of 98%. 



.[9- (4-PluOTOl3enzvH -l-methvlthiogarhagft l-2~vllaGP-H f-. at^^ fl 

Following a procedure and using relative proportiana 
o£ starting materials similar to those described in 
Exar^le 3, but using tert-butyl [9- (4-fiuorobenzyl) -1- 
methylthiocarbaaol-Z-yl] acetate, as obtained in Example 
8, as starting material, the title compound was obtained 
in quantitative yield, melting at 156 - ISVC. 

Nuclear Magnetic Resonance Spectrum (COCi^, 270ViBz) ,. 
6 ppn: 

2.00 (3H, singlet); 

4.22 (2H, Singlet); 

6.30 (2H, singlet); 

6.8-7.1 (4H, multxplet) ; 
• 7.2-7.4 (3H, wultiplet); 

7.43 (IH, triplet, J- S.QHz); 

8.08 (IK, doublet, J > 7.8Hz); 

8.10 (IH, doublet, J . 7.9H2). 
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EXAMPLE in 

tsrt-Butvl f?- |4-n4trcl?enz yl> -i-me t hv lthioearbazol-a-Y ] 1. 
acetafca ... 

Following a procedure and using relative proportions 
of starting itacerlals similar to chose described in 
Exan^ple 4, but using 4.-iiitrobenzyl bromide as starting 
material, the title con^jound was obtained as an oil in a 
yield bc 94V. 



[9- (4-ITitEahfihZYl.) -l-methvlthiocarbazol-a- ynaeBtir- »rHr 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Exajt5)le 3, but using tert-butyl 19- (4-nitraben2yl) -i- 
metliylthiocarbazol-2-yl] acetate, as obtBu.ned in Escan^le 
10 , as starting material , the title compound was 
obtained in qiiaatitative yield as an . amorphous solid. 

Nuclear Magnetic Resonance Spectrum (CDCij, 2701/SSz) , 



ppm 






2 


02 


(3H, Singlet) 


4 


21 


(2H, singlet) ; 


e 




(2H, singlet); 


7 


17 


[2H, doublet, J - 8 


7 


2-7 


.4 (EH, multiplet) ; 


7 




{IH, triplet, a - 7 


8 


0-B 


■2 (4H, multiplet) . 
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EXJiMPLE 12 

tert-Butyl (9 -benzyl -i.mechyithiocarbazol-2-yl) - 
hydrojcyacetate 

0.17 na of a 1,0 M solution of lithiwn hexamechyi- 
disilazide in cetrahydrofuran' was added, with 
ice-cooling, to a solution of 65 mg of tar; -butyl 
(9-beazyl-i-methylthiocarbazol-2-yl)acetata, aa obtained 
in Example 4, in S ltd of tetrahydrofuran. The reaction 
mixture wag then stirred for 1 hour in. the presence of 
atmospheric oxygen. After this time, a saturated 
aqueous solution of ammonium chlor:ide was added to the 
reaction irdxture. The aqueous layer was extracted with 
ethyl acetate and the organic extract was washed with a 
saturated aqiaeous solution of sodium chloride, dried 
over anhydrous magnesium sulfate and concentrated by 
evaporation under reduced pressure. The resulting 
residue was subjected to column chrortatograpiiy using 
l.S g of silica gel with a 3 : 1 v/v mixture of hexane 
and etHyl acetate as the eluent, to yield 43 mg of the 
title con^uiid aa an oil. 



Nuclear Magnetic Haaonance Spectrum (CDCS3, 370MHzJ , 

1.34 (9H, singlet) ; 

■ 2.09 (3H, singlet) ; 

3. 69 {IH, broad singlet);. 

6.23 [IH, singlet) ; 

6.37 {2H, Singlet) ; 

7.01 <2H, doublet, J - 7.8Hz); 

7.1-7.5 (7H, multiplet) ; ' 

a. 09 UH, doublet, J - 7.9H8); 

a. 13 (IH, doublet, J - a.OHz), 
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acetalra 

a) Following a procedure and using relative proportions 
of starting materials similar to those described in 
Examples 1 and 2, but using 3- (ijadol-3-yllbutyric acid 
as starting material, benzyl (4-methyl-i-insthylthio- 
carbazol- 2 -yl) acetate was obtained, and was used without 
futther purification in the next step. 

b) A solution- of 2.42 g oX benzyl (4-n«ethyl -1 -methyl - 
thiocarba!!Ol-2-yI) acetate, as obtained in a) above, in 
40 ml of N,N-diinethylfoniiamide inaa added, with 
ice-cooling, to a suspension oC 290 mg of sodium hydride 
(55* w/w dispersion in mineral oil} in 30 ml of 
N.N-dimethyifoimamide. 1.1 g of benzyl bromide was next 
added to the reaction mixture which was then stirred for 
1 hour. After this time, a saturated aqueous solution 
of ammonium chloride was added to the reaction mixture. 
The aqueous. layer was extracted with ethyl acatate, and 
the organic extract was washed with water, dried over 
anhydrous magnesium sulfate and concentrated by 
evaporation under reduced pressure. The resulting 
residue was subjected to column chramatography using 

SO g of silica gel with a 1 :. 2 v/v mixture of hexane 
and benzene as the elueaC, to -yield 2.7 g of the title 
compound, as an oil, and i95 mg of benzyl 2- (4-methyl- 
i-metiiylthiocaxbazQl-2-yl)-3-phenylpropionate, also as 
an oil. 
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50 ml of athanol and 50 ml of a 2N aqueous solution 
of sodium hydroxide was added to I.16 g of benzyl 
{ 9 - benzyl - 4 - methyl - 1 -ma thylthiocarijazol -2 -yl) acetate , as 
obtained in Exanjple 13 a) . The reaction mixture was' 
stirred for 2 hours at room temperature, after which 
time it was acidified by adding a IN aqueous solution of 
hydrochloric- acid and then concentrated by evaporation 
under reduced pressure. Ethyl acetate Was added to tlie 
residue thus obtained. The aqueous layer was extracted^ 
with ethyl acetate and the organic extract was washed 
with a saturated acjueous solution of sodium chloride, 
dried over anhydrous ntagnesium sulfate and concentrated 
by evaporation under reduced pressure. The resulting 
residue was subjected to column chromatography using 
20 g of silica gel with a 1 : i v/v mixture of hexane 
and ethyl acetate as the. eluent, and then recrystalUsed 
from ethyl acetate and hejcane, to yield 0.90 g of the 
title con^jound, melting at 2X9 - . zaO'C. 

Nuclear Magnetic Resonance apectrvm (CDCtj, 27DMHz) , 

1.96 (3H, singlet); 

2.89 (3E, singlet); 

4.X5 (IE, singlet); 

G.40 (2H, singlet); 

7.0-7.5 OH, multiplet) ; 

6.19 (IH, doublet, J - l.auz). 
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BXAMPLE t; 

2^l4.-MethYl-l-mechvlthloea rbazo1.-2-Yl) -3-Dhenvlpropionic 
acid 

Following a proce .re and using relative proportions 
of starting materials similar to those described in 
■ Example 14, but using benzyl 2 - (4 -methyl - l-methylthio- 
caxbazol-'2-yl) -3'phenylpropionate, as obtained in 
EScainple 13 * as starting material, the title conipound was 
obtained in a yield of 93*, melting at IBS - 187*C. 

nuclear HagiaeCic Resonance Spectrum - (CDCi 3, 270MHz) , 
i ppm: 

2.16 (3H, singlet); 
2.91 (3H, singlet); 

3.11 (IH, doublet of doublets, J 7.S, 13.7Hz); 
3.53 (IH, doublet Of doublets, J - 7.S, 13.7Hz); 
5;18 (IH, triplet, J - 7.SHZ); 
7.1-7.6 (9H, ntultiplet) ! 

8.17 (IH, doublet', J > 7.9Hz); 
8.70 {IH, broad singlet) . 



Cert-ButYl 2- (9-benzvl-l-methvlthiocarha2oi:2-vH 
phenvloraplonahe 

A solution oE 826 mg of tert-butyl ( 1 -methyl thio- 
carbazol- 2 -yl) acetate, as obtained in Exanple 2, in 5 na 
of N,N-dimsthylforinamide was added, with ice- cooling, to 
a suspension of 220 tag of flodium hydride (55* w/w 
dispersion in mineral oil) in 10 ml of H, N- dime thy 1- 
formmide. 853 mg of benzyl bromide was then added to 
the reaction mixture which was then warmed Co room 
temperature and stirred for 1 hour. Aftier this time, a 
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saturated aqueous solution o£ ainmonium chloride was 
added to the reaction mixture.' The aqueous layer was 
extracted with ethyl acetate and the organic extract was 
washed with water, dried. over anhydrous magnesium 
sulfate and concentrated by evaporation under reduced 
pressure. The resulting residue was subjected to column 
chromatography using 30 g at silica gel with a 1 : 2 v/v 
mixture of hexane and benzene as the eluent, to yield 
1.21 g of the title compound as an oil. 

Nuclear Magnetic Resonance Spectrum (CDCfg , 270MHz) , 

30 (9H, ainglet) ; 

S9 (3H, singlet) ; 

.99 (IH, doublet of doublets, J . 7.2, 13.7H*); 

(IH, doublet of doublets, j . a.O, 13,7Hz); 

(IH, doublet of doublets, J - 7.2, e.OHz); 

.31 (2H, singlet); 
.9-7,5 (14H, multiplet) ; 

.07 (IH, doublet, J - 7.7Hz) ; 

.13 (IH, doublet, J - 8.2Hz) . 



EXAMPLE 

2- (9-BeBZYl-l-metbvlthiQearbazol-2-vi \ •■ j .tihertyi- p-^^^^A^^ 

Following a procedure and using relative proportions 
of starting materials similar Co those described in 
ExsKvple 3, but using tert-butyl 2 - (9 -bsnzyl-l-methylthio- 
carbazol-2-yl) -3-piienylprapionate, as obtained in 
Example 16, as starting material, the title eon^iound was 
obtained in a yield of 99V, melting at 154 - 156«c. 

Nuclear Magnetic Resonance Spectrum (CDCs^, 270MHz) , 
i ppm: 
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1.8S (3H, ainglac); 

3.06 (LH, doublec Of doublets, J - 7,5, 13.7Hz); 
3.48 (IH, doublet of doublets, j - 7,3, 13.7Hz); 
5.39 (IH, triplet, J - 7.5Ha); 
6.32 .(2H, singlet) ; 
6.9-7.0 (2H, multiplet); 
7.1-7.S (i2H, multiplet); 
S.09 (IH, doublet, J - 7.8Hz),-- 
8. IS (IH, doublet, J - 8.2Hz). 



. tart-BtttVl 2- r9- f4-chlorob6nzY; ) -l-mfebhvlthJ,^ - 
CarbaaOl-2-vl] -3- t4.chloirooheiivHTirQt)ionar.P 

Following a procedure and using relative pj^oportions 
of starting materials similar to those described in 
Eaample 16, but using 4-chlorobenzyl chloride as 
starting material, the title compound wa3 obtained as an 
oil in a yield o£ 95*. 



2- r9- H-Oilorobeozvl.) -l-methvlthiocarbaeoi-a-vi i 



Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 3, but using tert-butyl 2- (9- (4-chlorobenzyl) -1- 
niethylthiocarbazol-2-yl) -3- (4-chloroplienyl)propionate, 
as obtained in Example 13 as starting material, the 
title coBgiound was obtainisd in quantitative yield, 
melting at 104 - 107 'C. 
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Nuclear Magnecic Resonance Spectrum (CDCi3, 270MHz) , 

5 ppm: 

1.95 (3H, singlet I ; 

3.02 (IH, doijblet of doubXeta, J - 7.5, U.BHz); 
3.43 (IH, doublec of doublets, J - 7,5, 13.8Hz); 
S.35 (IH, triplet, J - 7.5Ha) ; 
S.27 (2H, singlet); 
e.8-7.5 (12H, multiplet) ; 
8.0-8.2 (2H, multiplet). 



cert-Butvi 2- r9- (4-fi»nyr,>, qnzvn -1 -mi^i-^Yirh in- 

CarbaZQl -2 - Vl 1 - V U - f T Tin^^ mvl ^r,r-n^t ^ nfifr 

Following a procedure and using relative proportions 
of starting jnaterials siadlar to tiiose described in 
Exaitiple 16, but using 4 - f luorobenzyl bromide as starting 
Biaterlal, the title confound was obtained as aa oil in a 
yield of 97\. 



a- f9- f4-F1nornbi»Tiyvll -i-mPt; , ^Yj .thiQflaT^r«^nl-2-v1 1 
(4-CluoronhenVllnmnHnT.ir. TiriTl 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Exair^le 3, but using tert-butyl 2- [9- (4-fluoroben2yl) -i- 
methylthiocaxfaa2oi.2-yl] -3- (4 -fluorophehyl) propionate, 
as obtained in Example 20, as starting material, tha 
title compouad was obtained in quantitative yield, 
melting at 90 - 94 'c. 
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Nuclear Magnetic Resonance Speccrujn (OKi^, 270MHz) , 
1.93 J3H, singlet); 

3.03 (iH, doublet of doublets, J -'7.5, i3.7Hz); 
3-44 {IH, dcjublet o£ doublets, J - 7.5, 13.7Hz); 
5.36 {IH, triplet, J » 7.SHz); 
G.25 (2H, singlet); 
6.7-7.5'. (12H, multiplet); 
8.0-8.2 (2H, Biultiplet) . 



■ ■ Carba a pl-2-Yl]-3- f4-nir.rnnh^r,^T^p ^ ^ .|^ T1 ri r n 

Following a procedure and using relativa proportions 
of starting inaterials similar to those described in 
Example 16, but using 4-nitrobeiizyl bromide as starting 
material, the title compound was obtained as an oil in a 
yield of 92*. 



EXftMPLE 

2^ 19 - f 4 - W i trBhPTITiVl ) - 1 -mpr hvl.thn nr»-r>7=,y, p l - 2.vn . q . 
(4-nit:ronhenvl>nrnpi onie af!^rt 

Following a procedure and using relative proportions 
of starting materiala similar to thoge described in 
Example 3, but using tert-hutyl 2- [(9- (4-nitrobenzyl) -i- 
methylt:hiocarbazol-2-yl]-3- (4 -nitropfaenyl) propionate, as 
obtained in Example 22, aa starting material, the title 
con^iound was obtained in quantitative yield as an 
amorphous solid. 
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Nuclear Magnecic Reaonance Speccrum (CDCt,, 270KHz) , 
6 ppm: 

1.96 (3H, singlet); 

3.13 (IH, doublet of doublets^ j . 7.5, 13.7Hz}; 
3,S6 (IH, doublet o£ doublets, J = 7.5, 13.7Hz); 
5.37 (IH, triplet, J« 7,5Hz); 
6.28 (IH, doublet, J = IV.BHz); 
fi.47 (XB, doublet, J - 17.8Hz); 
7.12 (2H, doublet, J » a.7Hz); 
7.2-7.5 (6H, imiltiplat) ; 
8.0-8.2. (6H, multiplet) . 



Phenvlprooinwfa 

.a solution of lOO mg of benzyl (9-beazyl-4.inetliyl- 
l-inetliylthiocarbazol-2-yl) acetate, as obtained ia 
E^raraple 13 a), in 1 na of H, N-dimethylfomiamide was 
added, with ice.cooling, to a suspension oC 23 mg of 
sodimn hydride (55% w/w dispersion in mineral oil) in ' 
3 inl of N.N-dimethylfontBmide. 91 mg of benayl bromide 
were tban added to the reaction mixture which was then 
wanned to room temperature and stirred for 1 hour. 
After this time, a saturated aqueous solution of 
ammonium chloride wag added to the reaction mixture. 
The aqueous layer was extracted with ethyl acetate and 
the organic extract was washed with water, dried over 
anhydrous magnesium sulfate and concentrated by 
evaporation under reduced pressure. Tha resulting 
residue was subjected to colundi chromatography using 3 g 
of silica gel with a 1 :. 2 v/v mixture of hexane and 
benzene as the eluent, to yield 142 mg of thifi title 
- an oil. 
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2^(9-Benzvl-4-mar.hYl-l-methvlttliocarbaz ol-2.vll -^-nhanvl ■ 



Following a procedure and using relative prxsportions 
o£ starting materials similar to thoae described in 
Example 14, but using benzyl 2- (9-benzyl-4-inetiiyl-l- ■ 
inethylthiocarbazol-2-yl) -3-pheitylpropionate, as obtained 
in Sscarple 24, aa starting materia.1, the title compound 
was obtained in a yield of 91%, melting at 199 - 200»C. 

Bhaclear Magnetic Resonance Spectrum (CDCtg, 270MHz) , 



J - 7.4, 13.7Hj:) ; 
J - 7.4, 13.7Hz) ; 



1.85 


C3H, 


Singlet) ; 


2,92 


(3H, 


singlet) ; 


3.03 


<1H, 


doublet o£ doublets 


3.46 


CIH, 


doublet of doublets 


5.38 


(IH, 


triplet, J - 7,4Hz) 


6.36 


(2H, 


singlet) ; 


6.99 


(2H, 


doublet, J - 7.9Hz} 


7.1-7.B (12H, multiplet); 


8.30 


{IH, 


doublet, J - 7.8Hz) 



l.-Methvl carbazole-2-carboxvlic acid 

. 4 ml of ethcuaol and 4 to! of a aqueous solution of 
potassium hydroxide were added to 100 mg of ethyl 
l-raethylcsw:bazole-2-caxboxylate [obtained according to 
the procedures described in C.J. Moody and K.F, 
Rahimtoola, J, Oiem. Soc. Parkin. Trans. I, S73 
(1990)]. The reaction mixture waa stirred for 2 hours 
at room temperature, and then .acidified by the addition 
of a IN aqueous isolution of hydrochloric acid, after 
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Which it was concentrated by evaporation under reduced 
pressure. Ethyl acetate was added to the residue. The 
aqueous layer was extracted with ethyl acetate, and the 
organic extract was washed with a saturated aqueous 
solution o£ sodium chloride, dried over anhydrous 
masnesium sulfate and concentrated by evaporation under 
reduced pressure. The resulting residue was 
recrystallized from ethyl acetate and hexane, to yield 
81 mg of the title con?>Dund, melting at s-Z'tCC, 

Nuclear Magnetic Resonance Spectrum (CDCi^, 270MH2) , 
6 ppm: 



2.B9 


(3H, 


singlet] 






7.24 


(IH, 


triplet. 


J - 8 


OHZ) ; 


7.45 


(IH, 


triplet, 


J - 3 


OHa) ; 


7. 52 


(IH, 


doublet, 


J - 8 


OHz); 


7.90 


{IH, 


doiiblet. 


J - 8 


4HZ) ; 


7.94 


(IH, 


doublet , 


J - S 


4Hz) ; 


B.09 


(IH, 


doublet. 


J - e 


OHa) ; 


e.89 


(IE, 


broad singlet) 





EXflMPLB 57 

l-MSthYlCarbflaole-3-f:^rbo:icvlir ar-.^ 

Following a procedure and using relative proportions 
of starting materials similar -to those described in 
Example 26, but using ethyl l-methylcarbazole-J- 
carboxylate as starting material, the title compouiid was 
obtained in a yield of 92\ , melting at >240°C. 

Nuclear Magnetic Resonance Spectrum ICDCt^, 270MHb) , 
6 ppm: 

2. SI (3H, singlet)? 

7.26 (IH, triplet, J - 7.BHZ); 

7.43 (IH, triplet, J . 7.8Hz); 
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7.51 (IH, doublet, J . 7.BHZ); 

7.98 (IH, singlet) ; 

e.lO (LH, doublet, J . 7.8Hz) f 

8.71 (IH, singlet); 

9.20 (IH, broad singlet) . 



s staYl 9-t?RngYl -1 -mestiyJ,nRrharm..-9.^^T-l rTm'l nr- 

A solution of 29 aig of ethyl l-methylcartoazole-2- 
caxbosylatft in- 1 ml of W.K-dimethylfonnainide was added, 
with ic8- cooling, to a suspension of lO ing of .sodium 
hydride (SS* w/w dispersion in mineral oil) in 2 ml of 
N,N-difflethyXformaiflide. 29 mg of benzyl bromide was Chen 
added to the reaction mixture, which was Chen stirred 
for 1 hour, with ice-cooling. After this time, a 
saturated aqueous solution of ammonium chloride was 
added to the reaction mixture. The aqueous layer was 
extracted with ethyl acetate and the organic extract was 
washed with water, dried over anhydrous magnesium 
sulfate and concentrated by evaporation under reduced 
pressure. The resulting residue was subjected to column 
chromatography using i g of silica gel with a 9 : i v/v 
mixture of hexane and ethyl acetate as the elueht, to 
yield aa mg of the title coa^jound, melting at 79 - ao'c. 

Nuclear Magnetic Resonance Spectrum (CDClg, 270MHz) , 

1.40 (3H, triplet, J - 7.1Hz); 

2.80 {3H, ginglet) ; 

4.38 (2H, quartet, J - 7.11U!); 

5.79 iZH, singlet); 

7.07 (2H, doublet, J = S.SHz); 

7.2-7.5 (6H, multiplet) ; 

7.66 (IH, doublet, J -. a.2Hz); 
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7.99 (IH, doublet, J • a.2H2); 
8.12 (IH, doublet, J - a.OHz). 



FCT/JP9Srai494 



EXRMPLB 31? 

g - rBea^y] -i-mseiiYlcarbazoie-2-riarh o xvi^r p^ j^ 

Following a procedure and using relative proportions 
of starting materiaia gimilar to those described in 
Example 25. but using ethyl 9 -benzyl- i-methylcaebazole- 
2-carboxylate, as obtained in Eaaunple 28, as starting 
laaterial, the title compound was obtained in a yield of 
34%, melting at 215 - 216°G, 

Nuclear Magnetic Resonance Spectrum (CDCi^, 270MHz) , 
* ppm: 

2.35 {3H, Binglet) ; 

■5.30 (2H, singlet); 

7.0-7.1 (2H, multiplet); 

7.2-7.4 (5E, multiplet); 

7.44 (IH, triplet, J - 7.5Hz); 

7.7S (IH, doublet, J - 8.1Hz); 

7.99 (IH, doublet, J . S.lEz); 

8.12 (IH, doublet, J - 7,5Ez). 



Ethyl 9 -bengYH - 1 - msthvic^^rb azoiR- a - r^rboxviat-,. 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 28, but using ethyl l-mathylcarbazole-3- 
carboxylata as starting material, the title compound was 
cdJtained in a yield of 96%, melting at 118 - 119 »C. 
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Nuclear Magnetic Resonance Spactruin (CDCi^, 270MHz) , 



M 
1 


44 


(3H, triplet, J - 7.1Hz) ; 


2 


64 


{3H, singlet) ; 




43 


(2H, quartet, J - 7.1Hz); 


5 


74 


(2H, singleti ; 


e 


9-7 


.0 J2H, multiplet) ; 


7 


2-7 


.5 (6H, multiplet) ; 


7 


87 


(la, singlet} ; 


8 


16 


(IH, (ioublet, J - a.2Hz) ; 


8 


72 


(IH, singlet) . 



■ 9 -Benzvl - 1 -itiethvlcarbazole- 3 - carboxvllc acid 

Fallowing a procedure and using relative proportions 
of starting materials similar to those described in 
Example 26, but using ethyl 9-beiwyl-l-metliylcarbazole- 
3-carbG9cylace, as obtained in Example 30, as starting 
material, the title compotind was obtained in a yield of 
92%, melting at >240<'G. 

Hudear Magnetic Resonance Spectrum (CDCi^, 276mHz} , 

2.70 (3E, singlet) ; 

5.83 12H, singlet); 

7.0-7.1 (2H, multiplet); 

7,2-7.4 {5H, multiplet); 

7.46 (IH, triplet, J - 7.6Hs:); 

7.93 (IH, slaglet) ; 

8-lB (IH, doublet, J - 7.6Ha); 

a. 79 (iH, singlet) . 
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73 n,g of ox^lyl chloricje was added, with ice- cooling 
acid, a. Obtained in Example 27, in S «i of methyle!^ 

ZlTZ\rT" ""T ^'"■'^^^'^y^^^^^ V- then 
?dded to tlie reaction mixture, which was n«ct warned to 
roo. temperature, stirred for 2 hours, and th^ 
concentrated by evaporation . und«r reduced pressure 

^""^ ^ - ^ Lut'n or 

daazo^ethane in diethyl ether wer^ added to the residue 
thus obtained, and the reaction Mature wa. stirrSlor 
one n.ght at room temperature. Acetic acid and t^enT 
saturated agu.ous solution of ,odiui« hydroge^rt«nate 
wer. added to the reaction fixture. The a-jueou. ll^^ 
wa. extracted with ethyl acetate, and the organic 
extract was washed «ith water, dried over anhydrous 

^ «--t-ted hy evaporaSL Le. 
reduced pressure, rte reaultin, residue vas subje^ 
to colur^ Chromatography using . g ,uica gel wit^ a 
X - 1 v/v noxture of hexane and ethyl acetate as the 
fluent Subse^ently, e of silver oxide .as ad^ to 
a solution Of Che eltted residue in 5 al of n^^h^nS 

evapZir -^^-d by 

evaporation under reduced pressure. The resulting 
re..due was sul^Jected to coXu.. chro^tography usLg a g 
Of =iUca geX With a 2 : x v/v ^xture of heJne an! 
ethyl acetate as the eluent, to yield 90 mg of the title 
compound as an oil. "® 
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(l-MethYlcarhR7oi-:i-vu...n-- f?,]-^ 

Following a' procedure . and using relative proportions 
Of starting laateriala similar to those described in 
Kxample 26, but using methyi (i-methylcarbazolo-yl) - 
acetate, as obtained in Example 32, as a-arting 
material, the title compound was obtained in a yield of 
93%, meltinsr at 177 • L79<>C. 

Nucleai: Magnetic Resonance Spectrum (CDCt,, 270MHz) 
S ppm: . ^ 

2.56 (3H, singlet); 

3.81 (2H, singlet); 

7.1-7.3 <5H, inultiplet); 

7.85 (IH, singlet); 

7.97 ClH, broad singlet) ; 
-8.04 (iH, doublet, J - 7.9Hz). 



1.6 na o£ a 1.5 M solution of diisobutylalmninum 
hydride in hescane was added at -Tfioc to a solution of 
213 mg of ethyl S-benayl-i-methylcarbazole-a.carboxylate 
as Obtained in Example 28, in S ml of inethylene clU-oride' 
The reaction mixture was stirred for 1 hour at this 
temperature, warmed to room temperature, and then 
stirred, for a further 1 hour at room temperature. After 
this tl^, 0.1 ml of water, 0.1 ml of a US aqueous 
soLution of sodium hydroxide and 0..3 ml of water were 
added successively to the reaction mixture. 
Precipitated crystals were filtered off and the filtrate 
was then concentrated by evaporatioh under reduced 



wo 96/03377 



2196046 



PCnJF9S01494 <^ 

- 168 - 



presaure. 187 itig of pyrldinivim dichromate and molecular 
sieve, 4A, followed by 2 mi of methylene chloride, were 
added to 100 mg of the thus obtained residue. The 
resulting mixture waa stirred for two hours at room 
ten5>eratuxe, filtered using Florisil (trade marScK and 
concentrated by evaporation under reduced pregsurfe. The 
resulting residue was etifaj acted to column chromatography 
using 2 g of silica gel with a 5 : l v/v mixture of 
hexane and ethyl acetate as the eluent, to yield 94 rag 
of the title conrpound as an amorphous eolid. 



BttlY l 3- f 9-b9navl-l-inethvlcarba^m -7..,rT \ .^.r^^r^^T ^^j^ ^ ^ 

30 rag of ethyl diethylphosphouoacetate waa added, 
with ice-cooling, to a suspension of 18 mg of sodium 
hydride (55* w/w dispersion in mineral oil) in 2 ml of 
tetrahydrofuran, and the reaction mixture was stirred 
for IS minutes. A solution of B3 lag of 9-benzyl-l- 
mathylcarba2;ole-2-carbaldehyde, as obtained in EScaB^jle 
34, in tetrahydrofuran was then added to ths reaction 
mixture, which was then stirred for IS minutes. After 
this time, a saturated aqueous solution of ajnnonium 
chloride waa added to the reaction mixture. The aqueous 
layer was extracted with ethyl acetate, and the organic 
extract was washed with a saturated aqueous solution of 
sodium chloride, dried over anhydrous magnesium sulfate 
and concentrated by evaporation under reduced presaure. 
The resulting residue waa subjected to coltmra 
chromatography using 2 g of silica gel with a S : 1 v/v 
mixture of hexane and ethyl acetate as the eluent, to 
yield 97 mg of the title compound as an amorphous solid. 
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. EXflMPLR ^fi 

10 mg Of 10* w/w palladium on charcoal was added to 
a solution of 89 mg of ethyl 3- (9 -benzyl- l- methyl - 
carba2oi-2.yl)-3-propenoate, as obtained in Example 35 
in 1 ml each of methanol and of tetrahydrofuran The ' 
reaction mixture was stirred for i hour under a stream 
of hydrogen gas at room tenperature, filtered to remove 
the catalyst, and concentrated by evaporation under 
reduced pressuTG. Tha resulting residue was subjected 
■ CO colwnn chromatography using 2 g of silica gel with a- 
. S t 1 v/v mixture of hex«e and ethyl acetate as the 
eluent, to .yield 85 mg of the title compound, ntelting at 
114 - IIS'C. 

istoclear Magnetic Resonance Spectrum (CDcs,, 270Maj:) , 
5 ppm: ' 

1.24 {3K, triplet, J - 7.2Hz); 

2.57 (3H, singlet) ; 

2.59 (2H, triplet, J = 8.2Hs); 

3.11 (2H, triplet, J » 8.2Hb); 

4.13 {2H, quartet, J - 7,2H2),- 

S.7ff (2H, singlet) ; 

7.0-7.4 (aH, multiplet); 

7.37 (la, triplet, J - 7.0Hz); 

7.91 (IH, doublet, J - LiEz); 

8.06 {IH, doublet, J = 7.8Hz). 



EXflMPT.E ^7 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
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Example 26, but using ethyl 3- O-benzyl-l-methylcarbazol- 
Z-ylJprppionate, as obtained in Example 36, ag starting 
material, the title compound was obtained in a yield of 
97*, melting at iSO - 162 °c. 

Nuclear Magnetic Resonance Spectrum (CDCs^, 270MHz) , 

2.57 (3H, singlet); 

2.66 (2H, triplet, J - B.lHz); 

3.13 (2H, triplet, J - a.iHz); 

S.77 (2H, ainslet); 

7.0-7.4 (9H, multiplet); 

7.92 (IH/ doublet, J - 7.9Hi); 

8.07 (IH, doublet, J >. 7.7H2) . 



I CarbagQl:2-vl) thioacetnmnTp T ^j ^l j^ ^o 

96 mg of morpholine and IS nig of sulfur powder were 
added to 157 mg of 2-acetylc«rbazole {obtained according 
to the procedures dsseribed by S.G.P. Plant and S.B.C. 
Williams, J. Cliem. Soc, 1142 (1934)]. The reaction 
mixture was stirred for 5 hours at ao°C, and then ■ 
acidified by the addition of a O.SK aqueous solution of 
hydrochloric acid. Th« aqueous layer \»as extracted with 
ethyl acetate. The organic extract was washed with a 
saturated aqueous solution of sodium chloride, dried 
over anhydrous magnesium sulfate, and concentrated by 
evaporation under reduced pressure. The resulting 
residua was subjected to eoluinn chromatography using 5 g 
of silica gel with a 2 : i v/v mixture of hexane and 
ethyl acetate as the eluetit, to yield X9S mg o£ the 
title coopound as an amorphoua solid. 
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tCarbagal- 3 -vll acetic aeid 

1 ml oC a 4N aqueous solution of pocassium hydroxide 
was added- to a solution of 100 mg of (carbazoi-2-yl) - 
ttiioacetomoripholide, as obtained in Exaiiple 3B, in 2 ml 
of ethanol. Tbe reaction, mixture was r«fluxed for 10 
hours, after wbich time it was acidified by the addition 
of a IN aqueous .solution of hydrochloric acid and was 
then .concentrated by evaporation under reduced 
prasaure. Ethyl acetate was added to the residue. The 
aqueous layer was extracted with ethyl acetate, and the 
organic extract was washed with a saturated aqueous 
solution of sodium chloride, dried over anhydrous 
magnesium sulfate and concentrated by evaporation under 
reduced pressure. The resulting residue was 
recrystallized from ethyl acetate smd hexane, to yield 
68 mg of the title coa^sound, melting at 150 -152°C. 



Nuclear Magnetic Resonance Spectrum thexadeuterated 
dimethyl sulfoxide, 270MHz} , i ppm: 

3.76 (2H, singlet); 

7.1-7.5 (5H, multiplat); 

7.99 (IH, doublet, J - 8.2Hz) f 

8.02 (IH, doublet, J - 3.2Hz),- 

9-2i (IH, broad singlet). 



2.T.Acetvl - 9 - benzvl carbaaole 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 28, but using 2-acetylcarbazole as starting 
material, the title compound was obtained in a yield of 
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95% aa an amorphous solid. 



Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 33, but using 2-acetyl-9-ben2ylcarbaaole, as 
obtained in Exan^le 40 as starting material, the title 
compound was obtaiaed in a yield of 88V as an amorphous 



EXAMPLE 



Following a procedure and using relative proportions 
of starting materials similar to those described in 
SKantple 39, but using (9 -betii:ylcarbaaiol.2-yl) - 
acetomorpholide, as obtained in Exampla 41, as starting 
material, the title compound was obtained in a yield of 
as*, melting at 149 - ISCC. 

Nucloar Magnetic Resonance 3pectrum (C2JC«,, 270MHz) 
6 ppm: ^ ' 

3.80 (2H, singlet) ; 

5.50 (2H, singlet); 

7.1-7.5 (lOH, multiplet) ; 

8.07 (IH, doublet, J - 7.eHz>; 

8.10 (IH, doublet, J - e.SHz) . 
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135 mg Of powdered potassium carbonate was added to 
■ a solution of 112 mg of 2-hydroxy-l-raethylthiocarba2ole, 
as obtained in Example 2, in 4 mi of acetone. 956 mg of 
tert-butyl bromoacetate was added to the reaction 
mixture -which was then Btirr;ed for 2 hours at room 
temperatura. After this time, the reaction mixture was 
poured lato ice water, and concentrated by evaporation 
. unde* reduced pressure. The aqueous layer was extracted 
with ethyl acetate. The organic extract was washed with 
a saturated axpieous solution of sodium chloride, dried 
over anhydrous magnesimn sulfate,, and concentrated by 
evaporatioa under reduced pressure. The resulting 
residue was auhjected to column chrooratcgraphy using 3 g 
of silica gel with a 9 : 1 v/v mixture of hexaite and 
ethyl acetate as the elueat, to yield 140 mg of th« 
title coinpound aa an oil. 



Following a procedure and using relative proportions 
of starting materials similar -to those described in 
EXim^le 3, but using tert-butyl (l-methylthiocarbas:ol- 
2 -ylojcy) acetate, as obtained in Exanple 43, as starting 
naterial, the title compound was obtained in 
qruaatitative yield, melting at 179 - 180«C. 

Nuclear Magnetic Resonance Spectrum ICDCi^, 270MH2) , 

2.50 (3H, singlet); 
4.82 (2H, Singlet) ; 
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6 


79 


(IH, 


doublet , 


J » 


B 


SHz) ; 


7 


20 


(IH, 


triplet, 


J - 


7 


9Hz) ; 


7 


37 


(IH, 


triplet , 


J - 


7 


9Hz) ; 


7 


47 


(IH, 


doublet, 


J - 


7 


9Hz) ; 


7 


92 


(IH, 


doublet, 




a 


6Hz) ; 


7 


96 


(IH, 


doublet , 


J - 


7 


9H2!) ; 


8 


89 


(IH, 


broad singlet) 





■ tert-SUtYl (g^beagyl-l-^leEhvlthiocarbagol- ?. ■vloCT^lacTB^;.t^,= 

Following a procedure and using relative proportions 
of starting naaterials similar to those described in 
Example 28, but using tert-butyl (l-methylthiocarbaz61- 
2 -yloxy) acetate, as obtaijied in Essurple 43, as atartiag 
material, the title compound waa obtained as an oil in a 
yield of 94%, 



EXAMPLE 4fi 

f ? -BenZYl - 1 -iBBthvl thiocarba zol - 2 - vlo xv) ace t in a ri rl 

Following a procedure and using relative proportions 
of starting raaterial9 siniilar to those described in .- 
Example 3, but using tert-butyl O-benzyl-i-methylthio- 
carbazol-2-yloxy) acetate, as obtained in Example 43, as 
starting material, the title compound was obtained ia 
quantitative yield, melting at I'SS - lag'C. 

Nuclear Magnetic Resonance Spectrum (ODO^, 270MH2) , 

2.04 {3H, Singlet) ; 
4. as [2H, singlet) ; 
6.25 (2H, singlet) ; 



2196046 

b 9003377 . PCTOT9SA)I494 
- 175 - 

e,89 (IH, doublet:, J - 3.2Hz); 
7.01 (2H, doublet, J - 6.7Ha)f 
7.1-7.5 (6H, multiples); 
8.05 (IH, doublet, J - 7.9Hz); 
8.10' <1H, doublet, J - B.tHz). 



fa - HYdrnxv-l-mw-l-. 2 ■ 3 , 4- tetrahvdrocarfaazol-2-vH ar.Bt-.j ^ 
acid 

Following a procedure and using- relative proportions 
of starting- ttiaterials similar to those described in 
Exanple 3, but using tert-butyl 2 -hydroxy- l-oxo - 
l,2,3,4-tetrahydrocarbazol-2-yl)aceta,te, as obtained in 
BxEimple 2, as starting material, the title compound was 
obtained in a yield of 98%, melting at 156 - 1570C. 

Nuclear Mignetic Resonance Spectrum (hexadeuterated 
dimethyl sulfoxide, 270MEz) , 6 ppm; 

2.34 (IH, doubled doublet of doublets, 
J - 5.2, S.3, 13.5Hz) ; 

2.55 (IH, triplet of doublets,. J - 5.2, i3.SHz)j 

2.72 C2H, singlet); 

3.03 (IH, d&ubled doubl'et of doublets, 

J - 5.2, 8.3, 17.3Hz) ; 
3-,20 (IH, triplet of doublets, J - 5.2, 17.3H2); 
7.10 (IH, triplet, J . 7.8Hz); 
7.32 {IH, triplet, J - 7.8H2);. 
7. 46 (IE, doublet, J - 7.aHz); 
.7.62 (IH,. doublet, J - 7.8Hz); 
11.1 (IH, broad singlet) . 
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EXflMPLq ^ 6 

A solution of 1.08 g of phenylhydrazine and 1.84 g 
of ethyl 4-oxocyelohexanecarbo3tylate ia 25 ml of acetic 
acid was refluxed for 30 niinutes and then poured into 
ice water. The aqueous layer was extracted with ethyl 
acetate. The organic extract was washed thoroughly with 
a saturated aq^ieous solution of sodium hydrogencarijonata, 
dried over anhydrous magnesium sulfate, and concentrated 
by evaporation under reduced pressure. The resulting 
residue was subjected to column charomatography using 
50 g of silica gel with 3 4:1 v/v mixture of hastane 
and ethyl acetate as the eluent and then rectystallized 
from ethyl acetate and hescane, to yield 2.28 g of the 
title compound, melting at 95 - 96'C. 

Hucleax Magnetic Resonance Spectrum (CDCt^ , 270MHz) , 
8 ppm: 

, 1.30 (3H, triplet, J - 7.1Hz); 
1.9-2.1 (IH, nwltiplet); 
2.2-2.4 (IE, multiplet); 
2.7-3.0 (4H, multiplet); 

3.08 (IH, doulalet of doublets, J - s.l, iS.iEa); 

4.20 C2H, quartet, J - 7.1Hz>; 

7.08 (IH, triplet, J - 7.1Hz> ; 

7.13 (IH, triplet, J - 7.1H2); 

7.27 (IH, doublet, J - T.ltJz); 

7.47 (IH, doublet, J - 7.1Hz); 

7.72 (IH, broad singlet). 
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JL^ g ■ 3 . 4 -Tstr^hY^rgga rbazQ le.-B - ca rboxylic aeja 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 26, but using ethyl 1,2 , 3 , 4- tetrahydrocarbazole- 
3 -carboxylate, as obtained in Example 48, as starting 
material", the title compound was obtained in a yield of 
95*, melting at 198 - 199°C. 

Nuclear Magnetic Resonance Spectrum (CDCl^ , 2701352) , 
6 ppm: 

2.0-2.2 (IH, multiplet); 
2.2-2.4 (IH, multiplet); 
2.7-3.2 (5H, multiplet) ; 
7.09 (IH, triplet, J - e.SHz); 
7.14 (IH, triplet, J » e.BHz); 
7.29 (IH, doublet, J - 6.8Hz)? 
7.48 (IH, doublet, J » 6.8Hz),- 
7.73 (IH, broad singlet) . 



BenzYl 1,2.3. 4- tetrahvdroearhazolg- - l -earboTO^la^fl 

5.53 g of powdered potassium carbonate was added to 
a solution of 4,34 g of l,2,3,4-tetrahydrocarbazole-3- 
"carbcacylic acid, as obtained in Example 49, in ICO ml of 
Nitt-dimethylfonnaniide. 3.76 g of benzyl bromide were 
added to Ui8 reaction mixture, which was then stirred 
for 1.5 hours at room temperature, after which the 
adscture. was neutraliaied by the addition of a O.SN 
aqueous solution of hydrochloric acid. The aqueous 
layer wiis extracted with ethyl acetate. The organic 
extract was washed with water, dried over anhydrous 
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magnesium sulfate, and concentrated by evaporation under 
reduced pressure. The resulting residue was subjected 
to coltimn chromatography using 150 g o£ silica gel with 
a 4 : 1 v/v mixture of hexane and ethyl acetate as the 
elUBUt, and recryatallized from ethyl acetate and 
hexane, to yield 6.04 g of the title conpound, melting 
at 104 - 1050c. 



Bfinzvl 9-benzovl-1.2.3 ,4-tetrahvdrn rarhazolg-:i. 

earb6j{Y;Latfl . . . ._ 

A solution o£ 291 mg of toenayl 1,2,3,4-tetrahydro- 
carbazole-S-carboxylate, as obtained in Example 50, in 
2 ini of N.N-dimethylfonnainide was added, with 
ice-cooling, to a suspension of 87 mg of sodium hydride 
(SS* .w/w dispersion in. uiineral oil) in 4 mi of 
N,N-dimethylfonnajitide. 0,12 ml of benzoyl chloride was 
added to the reaction mixture which was then stirred for 
1 hour. After this time, a saturated aqueous solution 
of aramonium chloride was -added to the reaction mixture. 
The aqueous layer was extracted with ethyl acetate, and' 
the organic extract was washed with water, dried over 
anhydrous magnesium sulfate and concentrated by 
evaporation under reduced pressure. The resulting 
residue was subjected to colmtin chromatography using 
10 g of silica gel with a E ; 1 v/v mixture of hexane 
and ethyl acetate as the eluent, to yield 384 mg of the 
title compound as an oil. 
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20 mg of 10% w/w palladium on charcoal was added to 
a solution of 100 mg of benzyl 9 -benzoyl - 1, 2 , 3 , 4- tetra- 
hydrocarbazole-S-carboxylate, as obtained in Example SI, 
in S ml each of methanol and of tecrahydrof uran. The 
reaction mixture was stirred Cor 3 homra under a stream 
of hydrogen gag at room temperature, filtered to remove 
the catalyst, and concentrated by evaporation under 
reduced pressure. The reaultiag . residue was 
recryetallissed from ethyl acetate and hexaae, to yield 
75 lag of the title confound, rtieltiag at 189 - 190'C. 

Huclear Magnetic Resonance Spectrum (aWt^ , 270MHz) , 

1.9-2.0 (IB, imiltiplet) ; 

2-.2-2.4 (IH, multiplet) ; 

2.6-3.2 {5H, multiplet) ,- 

7.07 (2H, doublet, J - 3.8Hz) J 

7.20 (IH, triplet o£ doublets, J - 4.0, 7.9Hz); 

7.4-7.8 (6H, multiplet). 



carboxvlatg 

Following a procedure and using- relative proportions 
of starting niateriaia similar to those described in 
Example SI, but using i-butyryl chloride as starting 
inaterial, the title compound was ototaijied as an oil. in a 
yield of 83*. 
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.9-l-aut:vrvl-1.2.3'.fl-tetrahYri rocai-bazole-3-carboxYU c 
aeid 

Following a proce<iure and using relative propoxcicsns 
b£ starting materials similar to Cbose described in 
Example 52, but using benzyl 9-i-butyryl-l,2,3,4-tetra- 
hydrbcarbazole-3-carbGoiylate, as obtained in Exanple 53, 
as starting material, the title compound was obtained in 
a yield of 98% as an amorphous solid. 

Nuclear Magnetic Resonance Spectrum (OJCSg, 270MHa) , 

1.34 (3H, doublet, J - e.6Hz); 
1.36 (3H, doublet, J - 6.6Hz); 
1.9-2.1 (la, roultiplet); 
2.3-2.4 (IH, Multiplet); 
2.8-3.3 {5H, multiplet); 
3.50. (IH, septet, J - 6.6Hz); 
7.2-7.4 (2H, wultiplet) ; 

7.44 (IH, doublet Of doublets, J - 1,8, 7.2Sa); 
7.88 (IH, doublet at doublets, J - 2.1, 6.8Hz). 



Biai!ELE,.,55 

EShvl g -benavl -1.2,3.4- tetrahvdrocarbazole - 3 - earbggyi « i-f 

Following a procedure and using relative proportions 
o£ starting materials similar to those described in 
Exanple 48, but using beozylphenylhydrasine as starting 
material, the title confound was obtained as an oil in a 
yield of 89%. 



Nuclear Magnetic Resonance Spectrum (CDCi^, 270MH8) , 
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1.28 (3H, triplet, J - 7.1Hz]; 
1.9-2.1 UH, multipletl ; 
2.2-2.4 {iH, multipletl ; 
2.5-3.0 14H, multiplet); 

3.12 (iH, doublet of doubleta, J = 5.3, IS.SHz); 

4.19 (2H, quartet, J - 7.1Hz); 

5.20 (IH, douiJlet, J » 17,0Hz); 
5.27 (IH, doiLblet, J - 17.0Hz); 
6.9-7.0 (2H, multipietl; 
7-0-7;4 (SH, multipletj; 
7.5-7.6 (IH, multiplet). 



9-Benzvl-1.2 .3 . 4-tetrahvdrocarbazQl e-3 -carhnwllc acid 

Following a procedure and uaiag' relative proportions 
of starting- materials similar to those described in 
Example 26, but using ethyl 9 -benzyl-i, 2, 3 , 4- tetrahydro- 
carbazole-S-carboxylate, as obtained in Exait^le 55, as 
starting matarial, the title cotnpound was obtained in a 
yield of 93», melting at 195 - ISS'C. 

Nuclear Magnetic Regonan.ce Spectrum (CDCig, 270MHz) , 
i ppm; 

1.9-2.2 (IH, multiplet); 
2.3-2.4 {IH,' multiplet) ; . 
2.6-3.1 (4H, multiplet); 

3.17 (IH, doublet of doubleta, J = 5,1, lO.lHz); 
5.22 (IH, doublet, J - le.SHz);- 
5.29 (IH, "doublet, J - 16.9Hz)'"; 
6.9-7.0 C2H, inultiplet) ; 
7.0-7.3 {6H, multiplet); 

7.52 (IK, doublet of doublets, J - 3.1, 5.3Hs) . 
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EXAMPLE 57 

££llYl 4,-Qypcvcl,ohexvlldenaacetate eth y lene acecal 

Following a procedure and using relative proportions 
. of starting materials similar to those described in .- 
Example 35, but using cyclohexane-i, 4-dione tnonoecliylene 
acetal as starting material, the title con^jound was 
obtained in a yield of 87% as an oil. 



EXAMPLE. 5 H 

Bthvl 4-QXQCvclohexvlae:etate ethy lene aeetal 

Following a procedure and using relative proportions 
of starting niaterials similar to those described in 
Exaxsple 36, but using ethyl 4-Qxocyclohe3cylldenfiacetate 
ethylene acetai, as obtained in Example 57, as starting 
material, the title cowpound was obtained as an oil in a 
yield of 95*. 



50 ml of a IJ? aguaous solution of hydrochloric acid 
vra.s added to a solution of 5.0 g of ethyl 4-o3cocyclo- 
hejqrlacetate ethylene acetai, as obtained in Example 58, 
in 50 mi of acetone, rbs reaction miicture was stirred 
for 10 minutes at room teo^arature, neutralized by the 
addition of a saturated . aqueous solution of sodium 
hydrogencarbonate, and then concentrated by evaporation 
under reduced pressure. The resulting residue was 
extracted with ethyl acetate. The organic extract was 
washed with a saturated aguequs solution of sodium 
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chloride, dried over anhydrous magnesium sulfate and 
concentrated by evaporation under reduced pressure. The 
resulting residue was subjected to column chromatography 
using 100 g of silica gel with a 4 : 1 v/v aiixture o£ 
hexane and ethyl acetate as the eluent, to yield 3.9 g 
Qf the title compound as an oil. 



Ethyl f 1 ■ 2 ■ 3 . 4-tetrahvdrocarbazol-3 -yH acetate 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 43, but using ethyl 4-a3racyolohexylacetate, aa 
obtained in Sxasiple 59, as starting material, the title 
compound waa obtained in. a yield of 90*, melting at 122 
- 123 "C. 

Nuclear Magnetic Resonance Spectrum (CDCij, 27PHite). , 
S ppm: 

1.29 t3H, triplet, J - 7.1H*); 

1.6- 1.8 (IH, miltiplet) ; 
2.0-2.2 tlE, multiplet) ; 
2.3-2.5 {4H, aultiplet); 

2.7- 3.0 (3H, inultipletj f 

4.18 (2H, quartet, CT - 7.1Hz); 
•7.07 (lit, triplet, J - 7.0Hz) t 

7.12 (IH, triplet, J - 7.0Hz); 

7.27 (iH, doublet, J « 7.0H2) ; 

7.44 (IH, doublet, J - 7.0Hz); 
.7,70 (IH, broad singlet) . 
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BXAMPLE 61 ... 

(1,3.3. 4 -Tecrahvdrof:arha7;ol - - y H acetic acTirt 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Exasiple 26, but using ethyl {l,2,3,4-tecrahyarocarba2ol- 
3-yl) acetate, as obtained in Bxainple 60, as starting 
material, the title compound was obtained in a yield of 
95t, loelting at 209 - 2io°C. 

nuclear Magnetic Resonance Spectruiii (CDCig, 270MHz) , 
5 ppm: 

1.6-1,8 (IH, multiplet); 
2.0-2,3 (IH, jnultiplet) ; 
2.3-3.0 {7H, multiplet); 
7.01 (IH, triplet, J - 7.5HS!); 
7.07 (IH, triplet, J - 7,5H^}; 
7.29 (IH, doublet, J - 7.SHz); 
7.41 (IH, doublet, J - 7.5Hz); 
8.98 (IH, broad singlet). 



BthYi. (g-baaSVl-1.2.3.4-tetrahvdroearbago3 - 3-vl1aePi-.»i-a 

Following a procedure and -using Relative proportions 
of starting raateriala similar to those' described in 
Rxamples 55 and 5S, but using ethyl 4-oxocyclahexyl- 
acetate, as obtained in EsaUiiple 59, as starting 
material, the title compound wag obtained as an oil in a 
yield of 91*. 

Nuclear Magnetic Resonance Spectrum (CDClg, 270MHs) , 
1.28 (3H, triplet, J - 7.XHz); 
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5-1 


-7 (IH, mulLiplBt) ; 


z 


0-2 


.1 (IH, mulciplet) ; 


2 


3-2 


.5-(4H, multiplet) ; 


2 


6-2 


,1 (2H, multiplet) ; 


2 


3-3 


.0 (IH, multiplec) ; 


4 


17 


(2H, quartet, J - 7.1Hz); 


5 


21 


(IH, . doublet, J = 17.7H2); 


S 


28 


(IH, doublet, J - 17.7Hz); 


£ 


9-7 


.3 (8H, multiplet) ; 


7 


49 


(XH, aoublet, J - 6.5Hz). 



E5£fitIEIiEL£l ' 

( 9 -Bengvl -1,2,3,4 - 1 etrahydrocarbazo l - 3 -vl 1 acetic acid 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
B3taiis>le. 26, but using ethyl 0-3benzyl-l,-2,3,4-tetrahydro- 
caibazol-3-yl) acetate, as obtained in Example 61, as 
starting material, the title cott^iouad was obtained in a 
yield of 97*, raelting at 156 - 1S8°C. 

imclaar Magnetic Resonance Spectrum (CDCI3, 270MHz) , 
i ppn: 

l.S-1.8 (IH, multiplet); 
2.0-2.1 {IH, multiplet); 
2.3-2,8 (6H,' fflultiplet! ; , 

3.01 (IH, doublet of doublets, J » 4,i, i4.9Hz),- 

S.20 (IH, doublet, J = 17.9az) ; 

5.27 (IH, doublet, J = 17.9Hz); 

6.9-7.3. (SH, tmiltiplet); 

7.50 (IH, doublet, J - 6.3Hz). 
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EXAMPLE £4 
Allvl 2- finrinl- S-vHaggt-.at-.s 

7S0 nig of i-etliyl-3- (3-dimechylaminopropyl> carbo- 
diimide hyarochloride were added to a solution of 450 mg 
of 2' {indol-6-yl) acetic acid [synthesized according to 
the procedures described in Chem. Phaxm, Bull., 2Si, 2163 
(1972)], 0.27 ml of allyl alcohol and 480 mg of 
4-dimethylainiiiopyridiae in 20 mX of methylene chloride, 
at room teirperature, and the resulting mixture was 
stirred orvemight. After completion of the reaction, 
the reaction mixture was acidified" by the addition of a 
3* aqueous solution of I^rochlbric acid, followed by 
extraction with ethyl acetate . The extract was washed 
with water and dried over ajihydrous sodium sulfate, and 
then the solvent was removed by evajporatiou under 
reduced pressure. The resulting residue was subjected 
to column chromatography using 10 g of silica gel with a 
4 : 1 v/v mixture of hexane and ethyl acetate as the 
eluent, to yield 480 mg of the title can^iound as an oil. 

nuclear Magnetic Hesocance Spectruid (GDCig , 27DMHZ) , 
6 ppm: 

8,10 (IH, broad singlet),- 

7.5S (IH, doublet, iT >• S.OHz); 

7.34 (IH, singlet) ; ' 

7.18 (IH, muitlplet); 

7.05 (IH, doublet, J- 8.0Hz); 

e.52 (IH, muitiplet) ,- 

S.80-S.00 (IH, muitlplet); 

5.15 - 5.35 (2H, niultiplet) ; 

4.55 - 4. 65 (2H, multipXet) ; 

3. 75 {2H, singlet) . 
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EXAMPTiF; q-i 

A solution of 100 !ng of ally! 2- (indol-G-yl) acetate, 
as obtained in Exaniple 64, in i mx of N, N- dimethyl - 
formamide was added, with ice- cooling, to a suspension 
of 20 tag of sodium hydride (55* w/w dispersion in 
mineral oil) in 1 ml of K.N-dimethylf ormamide, and the 
reaction adxture was stirred at thia teniperature for 15 
minutes. O.Ofi inl of benayl ' bromide was added to the 
reaction mixture, with ice-cooiing, and the resulting 
■ mixture was stirred for a further 30 minutes. After 
conqpletion of the reaction, water was added to the 
reaction mixture, followed by extraction with ethyl 
acetate. The extract was washed with water and dried 
ovm:- anhydrous sodium sulfate, and then the solvent was 
removed by evaporation under reduced pressure. The 
residue was purified over column chiramatography using 
10 g of silica gel with, successively, a S» v/v solution 
of ethyl acetate in hexane, and a lOt solution of ethyl 
acetate in hexane. 

44 mg of allyl 2-bea2yl-2- (l-benayliadol-S-yl) - 
acetate were obtained from the first fraction (5* 
eluent) , and 

70 mg of allyl 2- (l-benzylindol-6-yl)acetate were 
obtained from the second fraction (10* eluent) , 

The Nuclear Magnetic Resonance Spectrum [(CDCf^, 
270MHz), i ppm] results for each of the. above 
coapounda are as follows: 

Allyl 2-benzyl-2- (l-ben*ylindol-6-yl) acetate 
7,61 (IH, doublet, J . 8.2H2),- 
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7.05 - 7.40 (13H, nuiltiplet) ; 

6.54 llH, doublet, J - 3.0H2) 

■5.6S - S.8S (IH, multlplet) ; 

5.33 (2H, singlet); 

5.05 - 5.20 (2H, mulcipletl; 

4.50 - 4.60 t2H, multipUt) ; 
3.99 (1H; doublet of doublets 
3.46 (IH, doublet of doublets 

3.09 (IH, doublet ot doublets 

Allyl 2-{i-beiizyliiKiol-6-yl)acetate 

7.59 (IH, doublet, J - a.2Hz(; . 

7.00 - 7.30 {8H, multiplet}; 

6.51 {IH, doublet, J - 3.4113); 
5.75 - 5.95 (IH, multiplet); 
5.29 (2H, ainglet); 

5.10 - 5.30 (2H, multiplet); 
4.50 - 4.60 (2H, multiplet) ; 
3.71 (2H, aingrlet). 



EXflMPLB fig 

2-Benzvl-2- (l-benzvlin dol-e-vl1aretic acid 

S mg of tetrakistriphenylphosphine palladium, 7 mg 
of triphenylphosphine and 65 mg of sodium 2-ethyl- 
hexanoate were added to a solution of 104 mg of allyl 
2-b6iizyl-2- (l-bttnzylindol-6-yl) acetate, as obtained in 
Exaii5>le 65, in S ml of methylene chloride, and the 
resulting mixture was stirred at room testperature 
overnight. After can^iletioa of the reaction, the 
reaction mixture was acidified by the addition of a 3* 
atjueous solution of hydrochloric acid, followed by 
extraction with ethyl acetate. The extract was washed 
with water and dried over anhydrous sodiijm sulfate, and 



, J - 8.8, 6.6Hz) ; 
, J - 13.6, a.QHz) ; 
, J - 13.6, S.'eHz) . 
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then Che solvent waa removed by evaporation under 
reduced pressure. The resulting residue waa subjected 
to coluain chromatography using 5 g of silica gel with a 
1 : 1 v/v mixture of hexane and ethyl acetate as the 
eluent, to yield 61 mg o£ the title contpouiua as a solid 
material, melting at 148 - ISO'C. 

Nuclear r4agnetic Eaaonance Spectmim (asc*^, 270MHz) , 



= 13.8, 8.0Hz) ; 
■ 13. a, a.OHa) . 



7.58 


(IH, 


doublet, J . 8 .OHz) ; 


7.00 


- 7. 


30 {13H, multiplet) ; 


6. SO 


(IH, 


doublet, J • a .OHz) ; 


5.28 


(2a, 


singlet) ; 


3.93 


(IH, 


triplet, J = a.OHz) ; 


3.42 


(IH, 


doublet of douijleta, J 


3.05 


(IH, 


doublet of doublets, J 



EXfiM?LS P7 

2- fl-BenzYlindol-e-vl^arPh-ir. ^r-iri 

PQllowiag a procedure and using relative proportior 
of stajtiag materiala similar to those described in 
Exanqple 66, but using 16 mg of allyl 2- (l-benzylindol- 
S-yl) acetate, as obtained in Example 65, as starting 
material, 6 mg of the title compound was obtained as a 
solid material, oieltiiig at 103 - liioc. 

Nuclear Magnetic Resonance Spectrum (CDCi^, 270MHz) , 
6 ppiii! 

7.60 (IH, doublet, J » 8.0Hz); 

7.00 - 7.35 (8H, multiplet); 

6.51 CIH, doublet, J - 4.0Hz); 

5.30 t2H, singlet) ; / 

3.72 (2H, singlet) . ' 
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Al J.VI ? - ( 1 - benaovl i ndol - fi - yi- > acetate 

Following a procedure and using relative proportions 
of starting materials similar to Chose described in 
Example GS, but using 100 mg of allyl 2- [indol'6-yl) - 
acetate, as obtained in Example 64, and 0.05 snl of . 
■ benzoyl chloriiie aa starting materials, 6S mg of the 
title compoiund was obtained as an oil. 

Nuclear Magnetic B«sonance Spectrum (CDCSg, 270MH«) , 

, 8.41 {IH, Binglet); 

7.20 - 7.80 (SH, Btultiplet); 

6.61 (IH, doublet, J - 4,0H2); 

5.80 - 6.00 (IH, ttiultiplet); 

5,20 - 5.40 (2H, raultiplet) ; 

4. 55 - 4.70 {2H, ttiultiplet)? 

3,84 (2H, singlet) . 



a - ( 1 - BgnBgia.iadol •■ g - yj, ) acet ic ■ 

Following a procedure and uaing relative proporttoas 
o£ starting mterials similar -to those described in 
Exan^jle 6G, but using 65 tag of allyl 2- (l-benzoylindol- 
fi-yDacetate, as obtained in ExaniJle 68, aa starting 
material, 26 mg of the title confound was obtained as a 
solid material, melting at 113 - H5"C. 

Nuclear Magnetic Resonance Spectrum (CDCi^, 270MHz) , 

8. 38 (IH, singlet); ' ' 

7.20 - 7.80 (8H, multiplet) ; 
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6.59 (IH, doublet, J - 4.0H2}; 
3.82 (2H, ainglet) . 



HXAMPLE 70 ■ 

1 - Phenyl - 1 , 2 , 3 , 4 - 1 e t rahydro - p - carbol ine 

A inixtiire of 1.0 g (S,24 mmol) of tryptamine and 
0.73 g (0.87 mmol) of benzaldehyde in 10 ml of acetic 
acid was ref luxed for 3 hours . After coni{)ietion of the 
reaction, the solvent was distilled off, and the residue 
was made aakalice by the addition of a saturated aqueous 
solution of aodium hydrogencarbonate, followed by 
extractioa with ethyl acetate. The extract was washed 
with a saturated aqueous solution of sodium chloride and 
dried over anhydrous sodium sulfate, and then the 
solvent was removed by evaporation undsr reduced . . 
pressure to give 1.82 g of a crude mixture. The 
resulting residue was subjected to column chromatography 
using 35 g of silica gel with a 9. : 1 by volume mixture 
of methylene chloride and methanol as the eluent, to 
yield 1.43 g (92*) of the title compound. The product 
was subsequently recrystallized from dlchloroethaae and 
hexane to yield 0.72 5 of pale yellowish brown crystals. 



EXAMPEE 71 

Benzyl (l-phenyl-l,2,3,4-tetrahydro-p-carbolin-2-yl) - 
acetate 

147 mg {1.4s mmol) of triethylamine and 277 mg 
.(1.21 mmol) of benzyl bromoacetate were added 
successively to a solutioo of 300 itig (1.21 innol) of 
l-piieuyl-l,2,3,4-tetrahydro-p-earboliiie, as obtained 
in. Example 70, in 10 mi of methylene chloride. With 
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ice-cooling, and the resulting miiccure was stirred at 
room temperature £or 3 hours. After thia time, 277 rag 
of benayl bromoaeetate aiid 133 rag of triethylamine were 
added to the reaction mixture, and tie resulting mixture 
was allowed to stand £or 2 days. At the end of this 
time, first a saturated aqueous solution of sodium 
hydrogencarbonate and then water were added successively 
CO the reaction mixture, which was then extracted with 
ethyl acetate. The resulting extract was washed with a 
saturated aqueous soiuclon of aodium chloride and dried 
over anhydrous sodium sulfate, and the ethyl acetate was 
removed by evaporation under reduced pressure to give 
Q.ei g of a crude mixture. ' The resulting residue was 
subjected to column chronatography using 13 g of silica 
gal with a 9 : 1 by volume mixture of hexane and ethyl 
acetate as the eluent, to yield 0.49 g of the title 
compound as yellow crystals in quantitative yield. The 
product was subsequently rscryatallized from ethyl 
acetate to yield 0.37 g of the title compound as yellow 
crystals, melting at 130.8 - 132. 0»C. 



Nuclear Magnetic Resonance Spectrum .(CECi,, 270MHz) , 
5 ppm: 

2. .80 - 3.30 (4H, miiltipletj ; 
3.36 ('IH, doublet, J « l€Hz) ; 
3.50 {IH, doublet, J - ISHz) ; 
S.07 (IH, singlet) ; 
5.12 (IH, doublet, J - l6Hz) ; 
S.IB (IH, doublet, J m 16Hz) ; 
7,0s .- 7.S7 ClSH, imiltiplet) . 
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A catalytic amount of 10% w/w palladium on charcoal 
was added uadsr a stream of hydrogen to a solution of 
260.2 mg (0,656 iranol) of benzyl (l-phenyl-i,2,3,4.tatra- 
. hydro- |J-carbolin-2-yl) acetate, as obtained in acainpie 
71, in 2 ml each of methanol and of tetrahydrofuraa, and 
hydrogenation waa allowed to proceed for 3 hours Tha 
palladium on charcoal catalyst was removed from the 
reaction mixture by filtration, and the solvent was 
removed by evaporation under reduced pressure. to give 
0.32 g Of a crude itdxture. The resulting residue was 
■subjected to column chromatography using s g of silica 
gel with a 19 : 1 by volume mixture of methylene 
Chloride aBd methanol as the eluent, to yield 0.05 g of 
the title cojnpouad as a pale yellow powder, melting at 
157 - le^oc <with decqntposition) . 

Huclear Magnetic Resonance Spectrum (C33CS,, 270MHz) 
6 ppm; 3 

■3.20 - 4.13 (6H, itiultiplet! ; 

6.11 (IH, singlet); 

7. IS - 7.fiS (lOH, multiplet); 

8.07 (iH, singlet). 



EXAMPLE 7 - 1 

carba?Ql-?-vnarpi^^^.. 

. Following a procedure and using relative prooortions 
Of starting materials similar to those described' in 
araaiple i. but using 4 -methoxybeazyl bromide as starting 
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macerlal, the Citle compouafl wag obtained as an oil in s 
yield of 98%. 



EXflKPLE 74 

f9- (4-Methoxvbengvll -i-nigehYlthiqcaFtiagol-.2-YlUcet:i.<; 

Following a procedure and using relative proportions 
of starting snaterials similar to those described in 
Example 3, but using tert-butyl [9 - (4-niethoxybenzyl) - 1- 
jaethylthiocarbazol - 2 -yll acetate, as obtained in Example' 
73, a« starting material, tbe title coinpound was 
obtained ia quantitative yield as an anrarphotis solid. 

HUclear Magnetic Resonance Speetrtim (OJCfj, 270MHz) , 
6 ppm: 

-2,01 (3H, Singlet) ; 

3.71 (3H, singlet); 

4.22 (2H, ' singlet) J 

6.28 (2H, singlet); 

6. 75 (2H, doublet, J - S.7Hz); 

fi.96 (2H, doublet, J " 8.7Hz); 

7,2-7.5 (4H, multiplet) ; 

8.07 (IH, doublet, J - 7.6Hz); 

8. OS UH, doublet, J - 7.9Hz!). 



EXAMPLE 75 

g-Bgngvl-i-methvlthloearbazolft-a-acetamide 

An excess of a solution of diazaaietbane in diethyl 
ether was added to a solution of ISOmg of 9 -benzyl- 1- 
m«ithylthiocarbazol-2-acetic acid, as obtained in Example 
.5, in 3 ml of diethyl ether. The resulting reaction 
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mixture waa acirred for .10 minuteg ac room cemperature 
and Chen glacial acetic acid was added. The reacciou 
mixture was next concentrated fay evaporation under 
reduced pressure. 10 ml of saturated methanolic amnoriia 
was added to a solution of the resulting residue in S ml 
of methanol, and the reaction mixture was stirred for 7 
days at room temperature. After this time, the reaction 
mixture was concentrated by evaporation under reduced 
pressure and the resulting residue was subjected to 
coluren chromatography using 400 of silica gel using, 
as eluent, a 4 i by volume mixture of hexane and ethyl 
acetate to yield 131 mg of the title con^iouad as an 
amorphous solid. 



S-Bensvl - ;-it iethv1 t-h iocarba;; n l .2 -ac^r.nTi j tr1 1 f 

32 of toluene sulfonyl chloride was added to a 
solution of 20mg of S-benzyl-i-methylthiocarhazole-2- 
acetamide, as ototaiaed in Bxan^le 7S, in 0.6 ml of 
pyridine at rbeia tanparature. The reaction mixture was 
then heated to GO'C aitd stirred for 2 hours. The 
reaction mixture was thea cooled to room temperature and 
water was ad«ied. The a(jueous layer was extracted with 
ethyl acetate, and the organic extract was washed with a 
0.5H aijueoua solution of hydrociiloric acid, dried over 
anhydrous magnesium sulfate and concentrated by 
evaporation under reduced pressure. The resulting 
residue was subjected to column chromacography using 
50 mg of silica gel using, as eluent, a 4 : 1 by volume 
mixture of hescane and ethyl acetate to yield 18 mg of 
the title conipound as an oil. 
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5- r O-BgngYl-l-methvlthiocarbazoll -2-vlniethvl1 - 

64 mg of airanonium chloride oad 78 mg oC sodium azide 
were added to a solution of 13 Big of 9-benzyl-i-iaatliYl- 
tliiocarbazDl-2-3.cetoiiitrile, as obtained in Bxainple 16, 
in 3 ml ot N,N-diBiethyl£onnaini(le, at room temperature. 
THe reaction mixture wa3 then heated to 130»C..and 
stirred for 1 day. After this time, the reaction 
miicture was cooled to room temperature and water was 
added. Tbe aqueous layer was extracted with ethyl 
acetate, and the organic extract was washed with a 
saturated aqueous solution of sctdium chloride, dried 
aver anhydrous magnesium sulfate and concentrated by 
evaporation under reduced pressure. The resulting 
resiaue was subjected to column chromatography using 
40 mg of silica gel using, as eluent, a 1 : 5 by volume 
mixture of liexane and ethyl acetate to yield 14 rag of 
the title compound as an amorphous solid. 

Nuclear Magnetic Resonance Spectrum (CDCi^, 
270 MHz) , E ppm: 

1.91 t3H, singlet); 

4.81 (2H, Singlet); 

6.30 (2H, singlet) ; 

6.9 - 7.1 (2ia, irailtiplet) ^ 

7.1 - 7.S C7H, multiplet) ; 

8.1 - 8.2 (2H, multiplet). 
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2- f^-frm.-BlRv l diPhenYl ' ji lvXoyv - ? - find ol.Z-vlrhHn) ■ 
lauevn -4,'^-<1i lT1°t-h^^l-2-oya7.n■|Sn>. 

2- <4 - tert - BTAtYXd iphsn vl s 1 1 v1 - ^ - hvdroKvh^ , l- ) - , " - 

5,2 ml of a solution o£ 1.6 M n-butyllithiura in 
hexane was added dropwiae to a solution of 940 mg of 
2,4,4-triaiethyl-2-oxazoline in 20 ml of tetrahydroluran 
with stirring, at -78»C. The resulting Kdxture was 
stirred at -TS-C for l hour. After this time, 2,00 g of 
3-tart-bucyidiphenyl3ilyioxy-l-propaiial [prepared as 
described in Can. j. chem. , 21, GS5 (1993)] in 10 ml of 
tetrahydrofuraa was added to Che reaction ntixture whilst 
stirring, maintaining the ten^ierature at -78»c. 
Stirring was continued at -78=C for 15 minutes, then the 
reaction mixture was brought to rocSm temperature and 
Btirrfed for 30 minutes. At the end of this time, the 
reaction mijcture was diluted with water and extracted 
with ethyl acatate. The ethyl acetate fraction wag 
washed with water, dried- over anhydrous sodium sulfate 
and the solvent removed by evaporation under, reduced 
pressure. "The resulting residue was purified by silica 
gel column chromattfgraphy, using a mixture of sot v/v 
ethyl acetate and hexane as the eluent-, to afford 2,13 g 
p£ the title compound as an oil. 

Huclear Magnetic Resonance Spectrum (CDC2 ) 6 ppm: 
l.OS (9H, singlet), 
1.26 {6H, singlet) , 
1.70-1. BO (2H, multiplet), 
2. 35-2. 45 (2H, multiplet) 
3.75-3.90 (2H, imiltiplet) , 
3.90 (2H, singlet), 
4.15-4.20 (IH, multiplet), 
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4.2S {IH, broad Singlet) , 
7.30-7.70 (lOH, Riultiplet) . 

H) 2- f4-tfert-Butvl(liDhenvl3ilvlmcv-2 ^ tindol-2-vH-.h-i.nl - 
butvl 1-4.4- dimeEhyl - 2 - oxazol ?,ne 

960 mof of carbon tecrabromide was added to a mixture 
of 800 mg of 2- {4-tert-butyXdiphenylsilyloxy-2-hydroxy- 
butyl) -4,4-dimethyl-3-oxazollne [prepared bs described 
in a) above] and 760 tng o£ triphenylphosphine in 20 tnl 
of dichloromethane, with stirring, at room temperature, 
and stirring was continued at this temperature £or 30 
minutes. After this time, the solvent was removed by 
evaporation under reduced pressure and the residue was 
dissolved in 10 tnl of acetone. The resulting solution 
was added to a suspension of 280 mg of indoline-2-thione 
[prepared as described in Chem. Pharm. Bull., 3Zt 877, 
(1984)1 and 400 mg of potaseium carbonate in 20 ml of 
acetone, and this mixture was stirred at room 
tea^ierature for 1 hour. At Che end of this time, the 
solvent was removed by evaporation under reduced 
pressurei and the resulting residue was diluted with 
water and then extracted with ethyl acetate. The ethyl 
acetate fraction was then washed with water and dried 
over anhydrous sodium sulfate. The solvent was then 
removed by evaporation under reduced piCessure, and the 
resulting residue was purified by silica gel column 
chromatography, using a mixture of 20* v/v ethyl acetate 
in hexane as the eluent, to afford 460 mg of the title 
compound as an oil. 

Nuclear Magnetic Resonance Spectrum (CDCtj) S ppm: 
1,05 (9H, singlet), 
1.38 (3H, singlet), 
1.42 (3H, singlet), 
1.70-1.80 (2H, multiplet) , 
2.30-2.60 (2H, multiplet), 
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■.3.3S-3.4S (IH,' multiplet) , 
3. 70-3. as (2H, muitiplet), 
4.02 (2K, singletj, 
€.58 (IH, singlet) , 
7.05-7,70 (14H,. muitiplet) . 



fnraSffliillR 

1 ml of a'l M solution of tetra-a-butyl anraonium ■ 
fluoride in tet^hydrofuran was added to a solution of 
4S0 mg o£ 2- [4-tert-butyldiphenylsilyloxy-2. {indol-2. 
yltllio)butyl]-4,4-dimethyl-2-oxazoline [prepared as 
d«cribed in Exan«,le 7B b) ] in 20 na of .etrahydrofuran. 
With stirring, at room temperature, and stirring wag 
continued at this temperature for 3 0 minutes. After 
this time, the reaction mixture was diluted with water 
and then extracted with ethyl acetate. The ethyl 
acetate fraction i«as then washed with water and dried 
ov^r anhydrous sodium sulfate. The solvent was then 
removed by evaporation under reduced pressure and tha 
resulting residue was purified by silica gel column 
Chromatography, using a mixture of 60* v/v ethyl acetate 
in hexane as the elueat, to afford 165 mg of the title 
. confound as an oil, 

nuclear Magnetic Resonance Spectrum (CDC*,) s ppm- 
1.3€ C3H, singlat), ^ 
1.40 (3H, singlet), 
1.70-1.85 (2H, raultiplat), 
2.45-2.55 {2H, muitiplet), 
3.30-3.45 (IH, muitiplet), 
3.70-4.00 12S, aiultiplst), 
4.02 (2H, singlet), 
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6.67 (IH, singlet), 
7.05-7.60 UH, multipleC) . 



2- t2.3.4.9-Tet:rghvdrothloPV]:anor2.3-b1 indol-2-vlVmef-hvl- 
4.4-dimethvl-2-oxazolitie 

0.05 ml of metlianesultonyi chloride wag added to a 
mixture of 165 mg of 2- [4-]aydroxy-2-; (indQl-2-ylthlo) - 
butyl] -4, 4 -dimethyl -2 -oxazoHne (prepared as described 
In Exainple 79) and 0.10 ml of trietbylamine in 5 ml of 
dichloromethane, with stirring and ice- cooling, and 
stirring was continued for 30 minutes. At the end of 
this tijne, the reaction niixture was diluted with water 
' and then sxtracted with ethyl acetate. The ethyl 
acetate fraction was then washed with water and dried 
over' anhydrous Bodiuja sulfate . The eolveat was then 
removed by ervaporation under reduced pressure and the 
resulting residue was dissolved in a mixture of 5 lol of 
dichloromethane and 5 ml of benzene. 0.26 ml of a 
solution of 3 M ethylmagnesium brcanide in diethyl ether 
was then added to this mixture, with stirring, at room 
tsniparature, and stirring was continued at this 
ten^erature for 30 minutes. At the end of this time, 
the reaction mixture was diluted with a saturated 
aijueous solution of ammonitmt chloride and then extracted 
with ethyl acetate. The ethyl acetate fraction was then 
washed with water and dried over anhydrous sodium 
sulfate. TSie solvent was then removed by evaporation 
under reduced pressure, and the resulting residue was 
purified by silica gel column chromatography, using a 
mixture of 30% v/v ethyl acetate In hexiuie as the 
eluent, to afford 73 mg of the title compound as a solid. 



2196046 

|fO9fif03377 PCT/JPSSroWW 

- 201 - 

Nuclear Magnetic Resonance Spectrum (CDCi^) i ppm: 
1.38 (SH, singlet), 
2.05-2.40 (2H, multiplet) , 
2.68 (2H, doublet, J ■= 7.0Hk), 
2.88 (2H, triplet, J . T.OSz), 
3.75-3,85 {IH, multiplet) , 
3.95 {2H, singlet), 
7.05-7.40 (4H, tmiltiplet) , 
7.73 (IH, broad ainglet) . 



2 - ( 9 - gfiny VI - 2 , 3 , 4 ■ q - 1 P r.rahvrt ^orh np vr ^nn r ? . , >. 1 < ^^1 ^1 - 
2--Y1) methvl - 4 ■ 4 -dimP thvl - 2-0x3 =>m ^ n° 

71 mg of 2-{2,3,4,9-tetrahydrotMopyrano[2,3-b]iiidol- 
2-yl)inethyl-4,4-dimethyl-2-oxa3oline (prepared as , 
described in Example 80) in 1 ml of dimechylf ormamide 
was added to a suspension of 11 mg of sodimn hydride 
(55* w/w dispersion in mineral oil) in 1 ml of 
diaethylfonnainide, with stirring and ice-cooling. 
Stirring was continued at this ten^jerature for 30 
minutes and then 0.03 ml of benzyl bromide was added to 
the reaction mixture, with stirring and ice-cooling. 
Stirring- was continued for a further hour. At the end 
of this time, Che reaction tuixture was diluted with 
watar and then extracted with ethyl acetate. The ethyl 
acetate fraction was then washed with water and dried 
over anhydrous sodium sulfate. The solvent was then 
removed by evaporation under reduced pressure and the 
resulting residue was purified by silica gel column 
chromacography, using a mixture of 20% v/v ethyl acetate 
in hexane as the elueat, to afford 71 mg of the title 
conpound as an. oil. 
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Nuclear MagneCic Resonance Spectrum (caJCt^) 5 ppm: 
1.28 (SH, Singlet), 
2.05-2.40 (2H, multiplet) , 
2.6S {2H, doublet, J - 7.QHZ), 
2.94 (2H, triplet, J - 7.0Hz), 
3,75-3.85 ClH, ittultiplet) , 
3.93 (2H, singlet) , 
S.19 {2H, singlet) , 
7.05-7.45 t9H, multiplet). 



RthYl a - 1 g -baagyl,'- 2 . 3 ■ 4 , g - tetraiiYdrothigpYxano [2 , 3 -b1 - 

indol-2-vl) acetate 

60 mg of 2- (9-benzyl-2, 3,4,9-tetraalydrothiopyrano- 
[ 2 , 3 -b] indol - 2 - y 1 ) methyl -4,4- dimethyl - 2 - oxazoline 
(prepared as described, in Exaniple 31) was dissolved in 
5% v/v sulfuric acid in ethanol, and the mixture was 
refluxed for S hours. After this time, Che reaction 
mixture w&s neutralized by the addition of a saturated 
aqueous solution of sodium hydrogeacarbonate and then 
extracted vith' ethyl acetate. The ethyl acetate 
fraction was then washed with water and dried over 
anhydrous sodium sulfate. The solvent was then removed 
by evaporation under reduced pressure, and the resulting 
residue was purified by silica gel column 
chromatography, using a mixture of 20* v/v ethyl acetate 
in hexane as the eluent, to afford 46 mg of the title 
compound as an oil. 

Nuclear Magnetic Kesohance Spectrum (CDCt^) i ppm: 
1.25 (3H, triplet, J - 7.0 Ha), 
2.05-2.35 (2H, multiplet), 
2.E5-2.80 (2H, multiplet), 
2.80-2.95 (2H, Ittultiplet), 
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3.80-3.90 {XH, multiplet) , 
4.15 {2H, quartet, J - 7.0 Hz), 
5.20 {2H, singlet) , 
7.0S-7.4S OH, multiplet). 



EXAMPLE 33 

2 . - (g-gensYi-a , ^ , 4 , ''-tetrahvdrnthiovY ra" ^ . 3-bi inr^»-| : 

2-Vll afTI=ir,J,r; f,,^ir^ 

O.S ml of a, 3* w/v aejueoua solution of potassium 
hyaroxide was added to a mixture of 44 mg of ethyl 
2 - (9 -benzyl -2,3,4,9- tetrahydrothiopyrano [2 , 3 -b] - 
indol - 2 -yl) acetate (prepared as described in Exaitttle 82) 
in 2 ml of ethanol. lUe reaction icdxtvire was then 
stirred at room ten^ierature for 2 hours. At the end of 
this time, the reaction mixture was made acidic by the 
addition of a 3% w/v aqueous solution of hydrochloric 
acid and extracted With ethyl acetate. The ethyl 
acetate fraction was then washed with water and dried 
over anhydrous sodium sulfate. The solvent wag then 
removed by evaporation under reduced pressure and the 
resulti4ig residue was reorystallized from haxane and' 
achyl acetate to afford 37 mg of the title conpound as a 
solid which melted at 164 - 1S7«C. 

ifuclear Magnetic Resonance Spectrum (CDCt^) s ppm: 
2.18-2.40 (2H, multiplet), 
2. 70-2. 85 (2H, multiplet), 
2.85-3.05 (2H, multiplet), 
3.80-3.90 (IH, multiplet), 
5.20 (2H, "singlet) , 
7. 05-7. SO (9H, multiplet). 
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EXAMPLE O'S 

5- t9 -Benzvl -2 .3.4.9- tetrahydrothlopyranCT f 2 . 3 -b1 indnl - 
2-Yl'niethyltetraBo3,e . . 

(a) O.OlS ml of echyl cUloirof orvnate was added to a. 
mixture of. .45 mg of 2- (9 -benzyl-2 , 3 , 4 , 9- Cetrahydrothio- 
py rano ( 2 , 3 - b ] indol -2-yl) acetic acid { prepared as 
described in Example B3> and 0.02 ml triethylamine in 
2 ml of tetrahydrofuraa, with stirring and ice-cooling, 
and stirring was continued for 15 minutes. After this 
time, an excess, of raethanolic aitmonia was added to Che 
reaction mixture which was then stirred for a further 15 
minutes. At the end of this time, the resulting mixture 
was diluted with water and extracted with ethyl 
acetate. The ethyl acetate fraction was then washed 
with water and dried over anhydrous sodium sulfate, The 
solvent was than removed by evaporation under reduced 
pressure to afford 21 mg of the amide aa a solid. 

Nuclear Magnetic Resonance Spectrum (CDCtj) 6 ppm: 
2.05-2.35 {2H, muitiplet) , 
.2.55 (2H, doublet, J - 7.0Hz), 
2.80-3.00 (2H, muitiplet), 
3.85-3.95 (IH, muitiplet), 
5.19 (2H, singlet), 
5.42 {IH, broad singlet), 
5.67 CIH, broad siaglat) , 
7.0S-7.45 (9H, muitiplet), 

(b) 0.017 ml of trifluoroaoetic anhydride was added to a 
mixture of 20 rog of the compound prepared in (a) and 
0.02 ml of pyridine in 1 ml of dichloromethane, with 
stirring and ice-cooling, and stirring was continued for 
30 minutes with ice " cooling. At the endl of this time, 
the reaction mixture was diluted with water and 
extracted with ethyl acetate. The ethyl acetate 
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fraction was then washed with a 3* w/v aqueous solution 
of hydrochloric acid, a saturated aqueous solution of 
sodium hydrogencarbonate and then water ia that order, 
before being dried over anhydrous sodium sulfate. The 
solvent was then removed by evaporation under reduced 
pressure to afford 2 0 mg of the nitrile as. an oil. 

Nuclear Magnetic Resonance Spectrum (CDCi,) 6 ppm: 
2.20-2.40 (2H, multiplet) , 
2.75 (2H, doublet, J - 7.0Ha), 
2.80-3.05 {2H, multiplet), 
3.60-3.70 (1^, multiple^), 
5.18 (2H, Binglst), 
7.05-7.45 (9H, multiplet).. 

(c) 3 0- mg of sodium azide and 30 mg of ammonium chloride 
were added to a mixture of 20 mg of the compound 
prepared in (b) in 2 ml of dimethylf oiEemide . The 
reaction mixture was stirred at ISO'C for 12 houra. At 
the end of this time, the reaction mixture was made 
acidic by the addition of a 3% w/v aqueous solution of 
hydrochloric acid. The mixture was then extracted with 
ethyl acetate and the ethyl acetate fraction was washed 
with water and dried over anhydrous sodium sulfate. The 
solvent was then removed by evaporation under reduced 
pressure, and the resulting residue was purified by 
silica gel column chromatography, using ethyl acetate as 
the eluent, to afford 14 mg of the title compound as a 
solid which melted at 160 - isgoc. 

Nuclear Magnetic Resonance Spectrum (OJCS ) S ppm: 
2.10-2.35 (2H, multiplet), 
2.85-3.00 C2H, multiplet), 
3. 15-3. 35 {2H, multiplet), 
3.70-3.30 (IH, multiplet), 
5.20 (2H, singlet] , 
7.00-7.45 (lOH, multiplet). 
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EXAMPLE as 

Diphenylmethvl 2- ( 9-benzvl-2 . 3 , 4 . 9 - tetrahydrochiopyrano- 
r2 ■ 3 -b1 indol - 2 - vl) acetate 

An esccess of diphenyldiazomethane was added to a 
mixture of 100 mg- of 2- (9 -betizYl-2 , 3 , 4 , 9 -tetrahydrothio- 
pyrano [2 , 3-b] indol-2-yl) acetic acid (prepared as 
■ described in Example 83} in 5 ral of ethyl acetate, with 
stirring, at room temperature, and stirring was 
continued at this temperafure overnight. At the end of 
this time, the solvent was removed by evaporation under 
reduced pressure, and the resulting residue was purified 
by silica, gel colnmn chramatograpby, using a mixture of 
6%^ v/v ethyl acetate in hexane as the eluent, to a£ford 
. 139 ng o£ the title caB^iound as an oil. 

Nuclear Magnetic Resonance Spectrum (COCl^) i pptn: - 
2.00-2.30 (2H, multiplet), 
2.70-3.00 (4H, multlplat) , 
3.80-3.90 (IH, multiplet), 
5.15 (2H, singlet), 
€.92 (IH, singlet), 
7.00-7.50 (19E, multiplet) . 



2- (9-Benzvl - l-oxv -2 .3.4. 9- tetrahydrothioovrano r2 . 3 -b1 - 

40 mg of m-chloroperbenzoic acid was added to a 
mixture of 100 mg- of dipheayimetbyl 2- (9-benayl-2,3,4,9- 
te'trahydrothippy^°° C2 , 3 -b] indol- 2 -yl] acetate (prepared 
as described In Example 65) in 5 ml of dlchloromethane, 
with stirring and ice-cooling, and stirring was 
continued for 30 minutes. At the end of this time, the 
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reaction mixture was diluted with dichloromethane and 
then washed first with a saturated aqueous solution of 
sodium hydrogencarbonate and then with water, before 
drying over ajihydrous aodium sulfate. The solvent was 
then removed by evaporation under reduced pressure . 
2.S ml of aniSDle and 2.5 ml of trif luoroacetic acid 
were added to 101 mg of the resulting reaidua, with 
stirring and ice- cooling, and stirring was continued for 
15 minutea. At the end of this time, the reaction 
mixture was diluted with water and extracted with ethyl 
acetate. The ethyl acetate fraction was then washed 
with water and dried over anhydrous • sodium sulfate. The 
solvent was then removed by evaporation under reduced 
■pressure and the resulting residue was purified by 
silica gel coluimi chromtography. using ethyl acetate as 
the eluant, to afford 33 mg of the title compound as a 
powder. 

Nuclear Jteguetic Sesoaauce Spectrum (CDCt^) i ppm; 
2.30-2.70 .(2H, multiplet) , 
3.05-3.15 (2H, multiplet), 
3.20-3.35 (2H, multiplet), 
4.0S-4.15 {IH, multiplet), 
5. 55 (Sh, singlet), 
7.05-7.60 (9H, multiplet). 



2- f 9 - eenrvl - 1 r 1 - ni oxv - 2 . 3 , 4 . q - te^-■rahY r^1-^ thiopYrar^ o■ 
f^,3-bU^dol-^-vHarP^-if- ^nj,^ 

40 mg of m-chloroperbensoic acid was added to a 
solution of 50 mg of diphenylme thyl 2- (9-benzyl-2 , 3 , 4, 9 - 
tetrahydrothiopyraao [2 , 3 -b] iadol - 2 - yl ) acetate (prepared 
as described in Example BS> in 5 ml of dichloromethane, 
with stirring and ice- cooling, and stirring was 
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continued at room temptjrature for 1 hour. At the end of 
this time, the reaction mixture was diluted with 
dichlorome thane and then washed f irat with a saturated • 
aqueous, solution of sodium hydrogertcarbonate and thea. 
water, before drying over anhydrous sodixim sulfate. The 
solvent waa then removed by evaporation under reduced 
pressure. 1 ua of anisole and 1 ml of trif luoroacetic 
acid were added to 4B mg of the resulting residue, with 
■ stirring and ice- cooling, and stirring was continued for 
30 minutes. At the end of this time, the reaction 
mixture was diluted with water and extracted with ethyl 
acetate. The ethyl acetate fraction wag then washed 
with water and dried over anhydrous sodium sulfate. The 
solvent was then removed by evaporation under reduced 
pressure, and the resulting residue was purified by 
silica gel eolunm chromatography, using ethyl acetate as 
the'eluent, to afford 22 mg of the title compound as a 

Huclear Magnetic Resonance Spectrum (CiJCij) t ppm: 
2.40-2.80 (2H, multipletl , 
3.05-3.15 (2H, multiplet), 
3-20-3.35 (2H, multiplet) , 
4.10-4.20 [IH, multiplet), 
5.55 (2H, singlet), 
7.05-7.60 OH, aiultiplet) . 



EXAMPLE S8 

l-Benzvl-4-cyanoindolB 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 65, but using 4-cyanisindole as starting 
material, tbe title compound was obtained in a yield of 
94*. 
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Nuclear Magnetic Resonance. Spectrum (CDCig, 270MHz) , 

5.37 (2H, singlet) , 

6,77 (IH, doublet, J . 3.4 Hz), 

7. 05-7. SO (9H, ntultiplet) . 



3.3 ml of a 2 M solution of raethylaagnesium iodide 
in diethyl etiier was added to a aiixture o£ 1.00 g of 
l-beazyl-4-cyanoindole (prepared as described in Exan^ile 
88) in SO ml of tetrahydrofuran, with ice -cooling, and 
the reaction mixture was stirred for 1 hour. After this 
time, a saturated aqueous solution of aamonium chloride 
was added to the reaction mixture. The aqueous layer 
was extracted with diethyl ether, and the resulting 
organic fraction was washed with water, dried ov«r 
anhydrous magnesimn sulfate and concentrated fay 
evaporation under reduced pressure. The resulting 
residue was purified by silica gel coluion 
chromatography, using 50 g of silica gel and a 4 : i v/v 
mixture of hexane and ethyl acetate as the elueat, to 
yield l.OO g of the title compound aa an oil. 

Nuclear Magnetic Resonance Spectrum (CDCt 270HHz) , 
6 ppmj 

2.57 (3H, singlet) , 
5.45 (2H, singlet), 
7.00-7,50 (lOH, multiplet) . 
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EXAMPLE 90 ^ . . 

ll-.BenzvlindQl.--4:.r vl ) thiQacecomogpholide 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Exajnple 38, but using 4-acetyl- l-benzylindole (prepared 
as described in Exan^le 89) as starting loaterial, the 
■title conyound was obtained in a yield of 53V as an oil. 

Hucaear Magnetic Resoxiance Spectrum (CDCi^, 270MHe} , 
i ppm: 

3.29 (2H, tJTiplet, J - 5.2 Hz),' 
3.S6 (2H, triplet, J - 5.2 Hz), 
.3.76 (2E, triplet, J - 5.2 Hz), 
4.'41 .(2H, triplet, J - 5.2 Hz), 
4.63 (2H, singlet), 
5.33 {2H, singlet), 
6.60 (IH, doublet, J - 3.2 Hz), 
7.00-7.35 OH, multiplat) . 



[l.Benzvllndol-4.vl)a eetie acid 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Exaniple 33, but using (l-beiizylindol-4-yl) thioaceto- 
morp&olide (prepared as described in Exaanple 90) as 
starting material, the title compound was obtained in a 
yield of 42*, melting at 133-140»C. 

Nuclear Magnetic Resonance Spectrum (CDCi^, 270MHz) , 
i ppm: 

3.93 (2H, singlet), 
5.31 (2H, singlet). 
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6.59 (iH, doublet, J - 3.4 Hz), 
7.00-7.33 OH, rnultiplet) . 



Following a procedure and using relative proportions 
Of starting inaterials similar to those described ia 
Exainpla 84, but using SO mg of -(l-benzylindol-4-yl) - 
acetic acid {prepared as describedia ExaMple Si) as 
starting material, 12 mg of the title compouad waa 
obtained as a colorless soiid, msltiag at 201-205'C 
(with decorrgoosition) 

Nuclear Magnetic Resonance Spectrum (CDCi and 
tetradeuterated methanol , 270MHz) , 6 ppm; 

4.57 (2H, singlet), 

5.33 (2H, singlet), 

6.47 (IH, doublet, vl - 3.2 Hz), 

7.00-7.SS (9H, multiplet). 



EXRMPLK 

5-.il- Benzvl indol - a - yH - 1 h . ^ ^-i ^ 

Following a procedure and using relative proportions 
of starting materials similar to those described ia 
acample 77, but using 1 -benzyl -4-cyanoindole (prepared 
as described in Exanvpie 88) as starting material, the 
title compawid was obtained in a yield of 84V, melting 
at 224.228»C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (CDC« and 
tetradeuterated methanol, 270MHz), i ppni; 
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S.41 (2H, singlet) , 
7.00-7.55 (lOH, raultiplet) . 



H-Methane3ulf onvl (9 -benzvlcarbazr>l-2 -yl 1 ar.t-f^ait''' 

0.055 ml to. 63 nnrol) o£ oxalyl chloride was added, 
with ice-cooiiag, to a mixture of lOO mg (0.32 wmol) of 
[9-benzylcan3a20l-2-yl)acetic acid {prepared as 
deserilied in Exainple 42) in 3 mi of methylene chlorida, 
and the whole was' stirred for' 30 minutes at room 
ten:i>erature. After this time, the solvent was removed 
hy evaporation under reduced pressure. 5 ml of 
methylene chloride, O.OS ml (0.99 ntooiol) of pyridine and 
60 wg (0.63 maol)' dC uethanesulfonamide were added to 
the residue thus obtained, with ice- cooling. The 
reaction mixture was then stirred for 12 hours at room 
tenperature. After the reaction had been allowed to go 
to con^iletion, water was added to the reaction mixture, 
which was then extracted with ethyl icetate. The 
organic fraction was then washed with water and dried 
over anhydrous sodium sulfate, and the solvent was 
remorved- by evaporation under reduced pressure. The 
residue was purified by silica gei column 
chromiitography, using 30 g of silica geX with a 5V v/v 
solution of methanol in ethyl acetate as eluent, to 
yield 46 mg of the title compound as an amorphous solid. 

Nuclear Magnetic Resonance Spectrum (CDCij, 270MHz) , 
S ppm: 

3.01 (3H, singlet) , 
3.83 (2H, singlet] , 
5.51 (2H, singlet) , 
7.10-7.95 {12H, multiplet) . . 



^^^^'^^^^^^^^^^^^'^^^ 

Following a procedure and uginQ ™i = 

^.e... 3.u.r 

caxio^l.c acid (prepared a. described in Example 29) as 
. starting material, the tit-io r.«™ ^ -«™pie zgj as 

yield of 44* . co-^Pound was obtained ia a 

yieid of 44%, aa an amorphous aolid. 

. 2.S5 (3H, aingiet), 
3. 03 .{3H, ainglet), 
S.72 (2H, singlet), 
7.10-7.65 {lOH, multiplet), 
8.10 (IH, doublet, J - 7.o'hz). 



^) A solution of 400 mg (1.21 mhoI) of ethyl (s ben^i 
iLHZ L , '° t-trahydrofuran was added. 

^ydrcxide wa3 added to the reaction mixture 
Precipitiited „«terial was tiltered cf£ and the fUtrate 
w« couceatrat^d by evaporation under reduced p«^s" ' 



wo 96«133T7 
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b} 350 mg (L.68 mmoll of phosphonia pentachioride was 
added, with ice-cooling, to a solution o£ 320 mg of the 
compouBd obtained in a) and 0.18 ml (2.23 wmol) of 
pyridine in 15. ml of dichl orome thane . The reaction 
mixture was stirred for 30 minutes. After this time, 
water was a dried and the aqueous layer wag extracted with 
diethyl ether. The organic, fraction was then, washed 
with water, 'dried over anhydrous aadium sulfate and 
concentrated by evaporation imder reduced pressure to 
afford the chloride a.s an oil. 

e) The whole of the cotopound obtained in b) above and 
140 ng (1.11 nmoX) of sodium sulfite' were added to a 
mixture oC S ml of water and 2 ml of dimethyl sulfoxide, 
and the resulting mixture *as heated to 130 °C and 
maintained at this teniperaCiire for 14 hours. The 
solvents were removed by eivaporation under reduced 
pressure, the residue was .extracted with meithanol, and 
the filtrate was concentrated to afford the sodiuiii salt 
of the sulfonic acid as an amorphous solid. 

d) 450 ng (2.16 mmol) of phosphorus peutachlorlde and 
one drop of POCl^ were added to the powdered coinpound 
obtained in c) above, and the mixture was heated at 70*0 
for 2 hours. After this time, a large excess of 
coucontratedi aqueous anmonla was added, with 
ice-cooling, to the reaction stlxtUre. The whole was 
then stirred overnight at room ten^erature. The 
reaction mixture was extracted with methylene chloride, 
and the organic fraction was washed with water and dried 
over anhydrous sodium sulfate. The solvent was then 
removed by evaporation under reduced pressure and the 
residue was purified by silica gel column 
chramatography, using 30 g of silica gel auid a lait v/v 
solution of methanol is ethyl acetate as eluent, to 
yield 9a mg of the sulfonamide as an araorphous solid. 
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Nuclear Magnecic Resonance Spectrum (CDCi^ and 
tecradauteraced methanol, 270MHz) , i ppm: 

2.90 (3H, ainglet) , 

3.87 {2n. singlet) , 

5.51 {2H, ainglet), 

7.10-7.85 (IIH, multiplet) . 

e) 0.D4 ml <0,SS rtraol) of acetyl chloride was added to 
a solution of 95 mg (0,27 tnmol) of the sulfonamide 
obtained in d) above in a mixture of 0.15 ml (i.ss mmol) 
of pyridine and 2 lul of methylene chloride, and the 
whole was stirred. overnight at room temperature. After 
the reaction had been allowed to go to con^iietion, water 
was added to the reaction mixture which was then 
extracted with ethyl acetate. The extract was washed 
with water and dried over anhydroiig soditim sulfate, and 
then the solvent was removed toy evaporation under 
reduced pressure. The residue was purified by ailica 
gel colmm chnnnatography, using 10 g of ailica gel with 
ethyl acetate as the eluent, to yield 32 ing of the title 
cottsjound as an amorphous solid. 

Huclear Magnetic Resonance Spectrum (cpcSj, a70MHz) , 

2.48 OH, singlet), 
3.08 {3H, singlet), 
3.84 {2H, singlet) , 
5.51 C2H, singlet), 
7.10-7.8S (IIH, multiplet). 



l^g-geilZVl-4-methvl.l-ln6Chvlth-lnr tarbagnH -:j.YT 
methvll -lH-f.ot-T»^n1^ 



The title conpound was prepared following a similar 
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procedure to that of Exaaiples 75 - 77, but starting with 
9-benzyl-4-metiiylthlocarba2ol-2-acetic add.- The, title, 
compound waa obtcilQed as an amoirphaus solid. 

Suclear Magnetic Resonance Spectrum {CDCt^, 270MHz) , 

1.91 {3H, ainglet), 
2.87 {3H, singlec), 
4.76 {2H, singlet), 
6.34 (2H, doublet, J - 17Hz) , 
6.9-7.0 (2H, multiplet), 
7.08 (IH, Biuglet),. 
7.2-7.5 (SB, niultiplat), 
8.21 CiH, doublat, J- - 8Hz) . 



Methvl 4 - ( iadol - 1 - vH methvlbeazoahP 

Following a procedure and using relative proportions 
o£ starting materials sinilar to those described in 
Exanple 65, but using indole and wethyl 4- (bramomechyl) - 
bensoate as starting material, the title can^iauad was 
obtained as a solid. 

Nuclear Magnetic Resonance Spectrum (dDCx^ < 270iEz) , 



3 


38 


OH, 


singlet) , 




5 


37 


(2H, 


singlet) , 




S 


57 


{IH, 


doublet, J - 3.2 


Hz), 


7 


10 


7.30 


(7H, multiplet). 




7 


ea 


(IH, 


doublet, J » 6.2 


Hz), 


3 


05 


{2H, 


doublet, J - 8.2 


Hz). 
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EXAMPT,!; qq 

4- (Indt;l-l-v1,lnn'rhvibeiizoln acAa 

Following a procedure and using relative proportions 
of starting maceriaia similar to those deacribed in 
Example. 83, but using methyl 4- (indol-l-yl):neth.yl 
benzoate as starting material, the title compound Was 
obtained as a solid melting at iS3 - 2.65'C, 

Nuclear Magnetic Resonance Spectrum (CDCtg, 270MHz) , 

5.41 (2H, Singlet), 

6. SO (IH, doublet, J - 3.3 Hz), 

7.05-7.30 (6H, muitiplec) , 

7.68 (IH, doublet, J - 6.2 H«) , 

8.03 (2H, doublet, J - 8.2 Hz). 



EXftMPLB ^QQ 

5- r4- (Inflffl-I -yl )TtiPt-TivnDhenvl-H^ -tetrazolP 

Following a procedure and using relative proportions 
oi starting laaterials similar to those described in 
Examples 75 - 77, but using 4- (indol-l-yDmethylbenaoic 
acid as starting material, the title compound waa 
Obtained as a solid melting at 181 - X84«C (with 
decompoaition) . 

Nuclear Magnetic Reiaanance Spectrum (CDCt^ and 
tetradeuterated methanol, 270MHa) , 6 ppm: 

5.40 (2H, singlet}, 

S.59 (IH, doiJDlet, J - 3.2 Hz), 

7.05-7.30 (6H, multiplet) , 

7.68 (IH, doublet, J > S.2 Hz), 

7i98. (2H,. doublet, J ■ 8.2 Hz). 
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EXflMPLE Ipl 

1- f4-Phenvlbenzvll -4 - cvanolndnl «. 

Follovfing a procedure and using relative proportions 
of starting materials flimilar to those described in 
Example 65, but using 4-cyanoindole and 4-phenylbe&zyl- 
chloride as starting materials, the title compound waa 
obtained as a solid. ' . 

Nuclear Magnetic Resonance Spectrum (CDC*3, 270MHz) , 
i ppm: 

5.40 (2H, singlet), 

6.7B ClB, doublet, J - 3.0 Sz) , 

7,10-7.60 (13H, imiltiplet) . 



2- n- [4-Phenvlbenzvl) indol-4-vn acetic Acid 

Following procedures and using relative proportions 
of starting materials similar to those described in 
BxamploB 8S, 90 and 91, but using l-.(4-pliienylbenzyl)'- 
4-cyanoiiid<ola as starting material, the title compound 
was obtained as a solid melting at 159 • 160'C. 

Nuclear Magnetic Resonance Spectrum (CDCi^, 270MHz) , 
s ppm: 

3.94 (2H, singlet), 

5.36 (2K, Singlet), 

6. 62 UH, doublet, J - 3.2 Kz) , 

7.04 (IH, doublet, J - 7.1 HZ), 

7.10-7.60 (X2H, multiplet) . 
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EXAMPLR Tm 



indoi-2-vH;,n.^rl'i finirl 



Following procedures and using relative proportions 
□f starting, roaterials similar to those described in 
Estaaples 78, 79, 80, 81, 82 and 83, but using 
3-tert-butyldiplienylsilyloxy-l.butanol as sCartiag 
material, the title compound was obtained as a solid 
melting at 158 - 162<>C. 

Nuclear Magnetic Resonance Spectrum (CDCi^, 270MHz) , 

1..44 (3H, doublet, J - 6.8 Hz), 

2.10-2.20 (2H, multiplet) , 

2.76 (2H, doublet, J - 7.0 Hz), 

3.25-3.40 (IH, multiplet), 

3.80-3.95 (IH, TOiltiplet), 

5.20 (2H, singlet), 

7,05-7,60 OH, multiplet). 



Following a procedure and using relative proportions 
of starting materials similar to those described in ' 
Example 84, but using 2 - (9 -benayl-4-methyl-2,3, 4 ,9- 
tetrahydrochiopyiano [2:3:b] indol-2-yl) acetic'acid aa 
starting material, the title compound wag obtained as a 
solid melting at 176 - 178 "C. 



EXftMPLS 104 



5-fP-Pftnr . Y'l-4-niei:hvl-2.3.4.q-i-»i -i rahY^ yQt^^-ini 
indol - 2 - vn nif.t-|iy; - ih- tPt- r-^ .^^1 ° 



Nuclear Magnetic Rasonaace Spectrum {CDCt and 
tetradeuteraced methanol, 270Maz) , s ppm: 
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1.41 (3H, doublet, J - 6,9 Hz), 
2.03-2.2S (2H, multiplet) , 
3.25-3.45 (3H, mulciplec) , 
3.90-4.05 (IH, inultipLet) , 
5. IS (2H, singlet), 
7.05-7.60 (9H, multiplet). 



EXfiHPLE 105 

l-BeB2vl.2 ■ a-dtmethvl - S-acetvllndoli. 

Fallowing a procedure and using illative proportions 
of starting saterieils similar to those described in 
Examples 40 and 65 but using 2,3-diiiiechyliiidole as 
starting nacerial, the title ccnnpound was obtained as a 
solid. 

Nuclear Magnetic Resonance Spectrura (OJCi^, 270MHz) , 
S ppm: 

2.30 (6H, singlet), 
.2.52 (3H, singlet), 
5.37 (2H, singlet), 
6.93' (IH, doublet, J - 2.0 Hz), 
7.20-7.30 (4H, multiplet), 
7.53 (IH, doublet, J - 8.4 Kz) , 
7.71 (IH, doublet, J - a. 4 Hz), 
7,92 (IH, singlet). 



aMMELE-lflfi • . . . 

5- fl-BenBvl-2.3.diinethvlindel. 6-vl)acetic Acid 

Folldwiug procedures and using relative proportions 
of starting materials similar to those described in 
Exanple 89, 90 and 91, but using 1- benzyl -2, 3 -dimethyl- 
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6-acetylindola as scarting material, the title compound ■ 
was obcained as a aoUd meltiag at 137»C (with 
decorapoaition) . 



Nuclear Magnetic Resonance Spectrum (CDC*^- 270MH2) , 

2.25 {6H, singlet), 
3.59 (2H, singlet), 
.5.27 (2H, singlet) , 
S. 9.0-7. 50 (8H, multiplet). 



EXAMPLE 107 • 

5- fl-Benayl-S, s-riimortiyi i ndo3 - s -v i ) m ef.hvi ^iT,,v^ ^r=t7,mr 

Following a procedure and using relative proportions • 
of starting materials similar to those described in 
Exajnplea 75, 76 and 77, but using (l-beii2yl-a,3-dimethyl- 
indol-S-yl) acetic acid as starting material, the title 
compound was obtained as a solid melting at 160 - 163 'C 
(with decoonposltion} . 

Nuclear Magnetic Resonance Spectrum (caDCt^ and 
tetradeuterated methanol, ^70^aHz) , i ppm: 

2.26 (3H, singlet), 

2.27 (3H, singlet), 
4.33 (2H, singlet), 
S.26 {2H, singlet), 
6,90-7.30 tVH, multiplet), 
7.46 (IH, doublet, J • 8.0 Hz). 
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E XAMPLE 1P9 

^La- -BSnZVlcagbaZQl.-2-vl^ met-.hyl , - 1H- tPt-.rf fT-nl " 

Following a. procedure and using relative proportions 
of starting materials similar to ttiose described in 
Examples 75, 76 and77, but using 2- {9-benzylcarb.azole-2- 
y^)acecic acid as starting material, the title compound 
was obtained as a solid melting at 175 - ia4'C (with 
decoioposition) . 

, Nuclear Magnetic aesonance Spectrum (aJCi^ and 
tetradeuterated methanol, 270MHz) , i 'ppmi 
4.44 {2H, singlet), 
5.50 (2H, singlet), 
7.05-7.45 (lOH, BMltiplet) , 
8.08 {2H, triplet, J » 7.8 Hz). 



PlethY l (?-1=>fT17Pf1-1 ? 3.4-tRtrahv^mn^r-ha^r,1.'».vl)- 
malonatg 

The title CQU^pound was obtained by following a 
procedura and ijsing relative proportions of starting 
materials similar to those described in E5caB^>le 48, but 
using N,N-benzylphenylhydraaine and diethyl 
3-oxocyclohexylmalonate as starting materials. 



SXBMPLB 11 n 

[ g 'BengYl - 1, ■ a . 3 , 4 - tetrahYdrocarbazoi ■ a - maimij r a m h 



The title compound was obtained by following a 
procedure and using relative proportions o£ starting 
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materials similar tg tiiosB deacribed in Example 26, but 
using diethyl (9-benzyl - 1 , Z , 3 , 4 - tetrahydrocarbazol- 
2-yl)inalaiiaea as starting material. , 

Muclear Magnetic Resonance Spectrum tOKt , 270MHz), 
i ppm: 

1.6-1.3 (iH, multiplet) , 
. 2,1-2.4 (IH, ihultiplet), 
2.5-3.0 tSH, multiplet) , 
3.39 (IH, doublet, J - 8.4 Hz), 
5,23 UH, sing-let), 
6.9-7.6 (9H, multiplet). 



BXflMPLB H I 

f?-BenZYl-1 ; ;^i T i 4-t i etr ahYdror^ rbazol-2-Yl)aeeh<f. fir-i,^ 

A solutioa o£ 200mg of 0-benayl-i,2,3,4-tetrahydro- 
carfaazol-2.yl)malonic acid, obtained as described ia 
Exanple no, in S ^nl of N,K- dimethyl Eonnauiide was 
refluxed tax 2 hours. The solvent was evaporated under 
reduced pressure. The resulting residue was subjected 
to colunm chromatography using 5 g of silica gel vith a 
1 ! 2 v/v mixture of ethyl acetate and heaane as the 
eluent, then recrystallized from ethyl acetate, and 
liexane, to ylald 162 mg' of the titla compound. 

Kuclear Magnetic Resonance Spectrum {C3DCt , 270MHz) , 
b ppm: 

1.5-1,8 (IH, multiplet), 
2.0-2,2 (IH, multiplet}, 
2.3-2.6 (4H, multiplet), 
2.7-3.0 (3H, multiplet), 
5.24 (2H, singlet) , 
6.9-7.3 (8H, multiplet), 
■7.4-7.6 (IH, jnultiplet) . 
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EXAMPLE 112 ... 

I Ethvl 9 - Benzvl - 4 -oxo- 1 . 2 , 3 . 4 - tetra^L vdrocarbazol - 3 - vl }. - 
aLCetate 

227 rag of 2 , 3 -dichloro- 5 , 6-dicyajio-p-benzaquiiione 
(DDQ) in 2 ml of tetrahydrofuran was added dropwige, 
with ice-cooling, to a. solution of 174 mg of .ethyl 
. ( 9 -benzyl -1,2,3,4- tetrahydrocarbazol - 3 - yl ) acetate , 
obtained as described in Example 62, in 4. S ml of 
tetrahydrofuran and. 0.5 ml of water. The reaction 
mixture was stirred for 10 minutes. A saturated aqueous ' 
solution of Bodiua chloride was then' added to the 
reaction mixture, the aqueous layer was extracted with 
ethyl acetate, and the organic extract was washed with a 
saturated acpieous solution o£ sodium chloride, dried 
over anhydrous aiagnefsium siilfate and concentrated by 
evaporation under reduced pressure. The resulting 
residue was subjected to column chromatography using '8 g 
of silica gel using a 2 j 3 v/v mixture of ethyl acetate 
and hexane as the eluent, Chen recrystalliaed from ethyl 
acetate and hexane, to yield XS9 uig o£ the title 
compound. 



- - BXaMPLK 113 

( 9 - Bengvl ■ 4 - QXQ - 1. 2 . 3 ■ 4 - tetrahydrocarbazol - 3 - yl 1 Ac^t;±^ 

The title compound was obtained by following a 
procedure and using relative proportions of starting 
materials similar to those described in Example 26, but 
usln^ ethyl (9-bensryl-4-oxo- 1, 2 , 3 , 4-tetra-hydrocarbaasol- 
3 -yl] acetate as starting material. 
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Cfuclear Magnetic Resonance Spectrum [CDCi^, 270MHz) , 
6 ppm 

2.0-2.2 (IH, multiplet) , 

2.3-2.5 (IH, raultiplet) , 

2.45 (IH, doiiblec, J » 11.3 Hz), 

2.9-3.2 {4H, multiplet}, 

5.35 !2H, singlet), 

7,0-7.1 (2H, multiplet), 

7.2-7.4 .(6H, multiplet) , 

8-26 (la, doublet, J - 6,6 Hb) 



EXAMPLE 1:1 i " 

IgPgrpPYl (l-M''rHYlrhig-4-nronv1rarbazm-7,y i ) ..^Tn^ f . 

Tbe title compound waa obtained by following 
procedures and using relative proportions of starting 
materials similar to chose described in Exan^ilea 1 and 
2. but using l,l-bisinethyltliiQ-2-dxo-4-propyl-i,a,3,4. 
tetraiydrocarbazole ag starting material. 



l agPrWYl fg-RRTIBYl -l -m>?thYlthin-4-nra»vl^»^h^^^ -, -;.-,,,-| | 

The title confound was obtained by following a 
procedure and using relative proportions of starting 
nateriaia simiaar to those described. in Exan^ple 13, but 
using isppropyl (l-iiieChylthio-4-propylcarbazol-2-yl} - 
acetate as starting material. . ' ' .' 
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EXAMPLE 116 

(9-Benzvl-l-roel:hvlt:hlo-4-propylcarb^: ;ol -2 -vl) acetic ftpj .a 

The title compbund was ctotained by following a 
procedure and vising relative proportions of starting 
materials similar to those described in Exaople 26, but 
using isopropyl O-benzyl-X-inethyltlu.o-4-prppylcarijazol- 
?-yl) acetate as starting material. 

Nuclear Magnstic Resonance Spectrum (CDCi^, 270HHz) , 

1.13 {3H, triplet, J - 7.4 Hz), ■ 

1. 8-2.0 (IH, multlplet), 

1.97 (3H. singlet), 

3.20 (3H, triplet, J - 7. a H«), 

4.15 (2H, ainglet), 

6,40 (2H, ainglet), 

7.0-7.5 (8H, multiplet), 

8.0-8.2 {2H, multiplet). 



EXftMPLE 117 

Isopropyl a- f9-Benzvl-l-nfethvlthio-4-pr otivlcarbagol-2- 



The title ccis^ouad was obtained by £ollowing a 
procedure and using relative proportions of starting 
materials similar to those described in Example 13, but 
using isopropyl (l-metliyltbio-4-propylcartjazol-2-yl) - 
acetate as starting coaterial. 
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EXAMPLE ^J » 

2 . - ( g - BrhbyX - T - m^r hYl th ig - 4 - nr opvl cAv-nnr.n l - g - yi ) - 3 ■ 
Phenvlpronloni r. j^^^^^ 

The title compound was obtained by following a 
procedure, and using relative proportions of starting 
materials similar to those described in Example 26, but 
using isopropyl 2- {9-benzyl-i-methyltliio-4-propyl- 
carbazol-.2-yl) -3-phenylpropionate as starting material. 

Nuclear Magnetic Rasboance Spectrum (CDCt^, 270MEiz) , 
i ppm 

1.12 (3H, triplet, J - 7.3 Hz), 
1.84 (3H, singlet), 

1.8- 2.0 ClH, inultiplet), 

3.05 (IH, doublet of doublets, J - 13.7 Hz, 

J - 7.2 H2) , 

3.1-3,4 (2H, multiplet) , 

3.47 (IH, doublet of doublets, J - 13.7 Hz, 

J = 7.8 Hz) , 

5.37 (iH, triplet, or - 7.5 Ea) , 
6.35 (2H, singlet), 

6.9- 7.5 ti4H, multiplet), 

8.11 (IH, doublet, J - 7.9 Hz). 



EXflMPI.B no 



•Bie title coinpouad was obtained by following a 
procedure and using relative propdrtians of starting 
. materials similar to those described in Example 43, but 
using 2-Jiydroxy-x-inethylthio-4-propylcarbaaole as 
starting material. 



^096/03377 
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(l-MethY],r,nin-4-prQPvlcarbazoi-a-Yi l oanrarBf if- ar^>| 

Th« title compouna waa obtained by following a 
procedure and using relative proportions oC starting 
materials similar to those described in Esainple 26, taut 
using tert-butyl (i-methylthio-4-propylcarbazol.-2-yl) - 
oxyacetate as starting material. 



Nuclear Magnetic Resonancs Spectrum {CDCt^. 270MHa) , 



s 


PPIYI 




■1 


10 


(3H, 


triplet, J - 7,4 Hz) ,• 


1 


8-2 


.0 (IH, multiplet), 


2 


43 


(3H, 


singlet) , 


3 


15 




triplet, J - 7.7 Ha) , 


4 


36 


(2E, 


singlet) , 


6 


63 


CIH, 


singlet) , 


7 


26 


(IH, 


triplet, J » 7,6 Hz), 


7 


41 


CIH, 


triplet, 7.6 Hz) , 


7 


49 


(IH, 


doublet, J - 7.6 Hz) , 


8 


00 


(IH, 


doublet, J - 7.6 Hz) , 


8 


62 


(IH, 


broad singlet) . 



ae - tilYl fg-BenSYl -1 .?.1.4-tetrahvdroc:arhp ^o l.2-vll3rRi-;n -° 

The title ctjmpound was obtained by following a 
procedure and using relative proportions of starting 
roateriala similar to those described in Exait^jle 8S, but 
using { 9 - benzyl -1,2,3,4- tetrahydrocarbazol - 2 -yl) acetic 
acid and diazomethaue as starting materials . 
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EXAMPI.R 17^ 



The title compound was obtained by following a 
procedure and using relative proportions oE starting 
materials similar to those described in Exan^ie 112 but 
.using methyl 0-ben^l.l,2,3,4-tetrahy<irocarbas:ol.2-yl) - 
acetate and diazbasthane as starting materials. 



acetic Af^l ^ 

The title compound ms obtained by following a ■ 
procedure and using relative proportions of starting 
materials similar to those described in Example 26. but 
using methyl (S-l>euzyl-4-oxo.l, 2, 3 , 4-tetrahydrocarbazOl. 
2-yl) acetate as starting material, 

Jfticlear Magnetic Resonance Spectrum (CDC«,, 270MHz}, 
t ppn ^ 
2.3-3 .0 ^eH, multiplet}, 
3.17 (iH, doublet of doublets, j - i6,4H2, 

J - 4.4Hz) , 

5.35 (2H, singlet) , 

e.9-7.x C2H, Clultiplet) , 

7.2-7.4 (6H, multiplet), 

a. 27 (iH, doublet, J - a.oHz) . ' 
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M&C FOLIOj 545P72553/FP-9S09 MiNGDOC: 1150D 

ri- (3-Benzvloxvb&nzYH lndol-4-vn thioacetomornholida 

Following procedures and using relative proportioas 
■ of starting materials similar to those described iu 
Examples 38, 89 and 90, but using 3-beiieyloxyijeazyl 
chloride aa a starting material, the title campound was 
obtained aa an ainorphous solid. 



ri- (3-BenzvltBwt>eHzvl1 indol-A-vn acetic Acid 

Following- a procedure and using relative paroportions 
of starting materials similar to those described in - 
Bxampie 39, but using [1- (3-benzyloxybeuzyl) indol-4-yl] - 
thioacetooiorpholide, as dibtained in ExaiBple 124, as a 
starting xnaterial, tbe title con^und .was obtained as a 
solid melting it iBO-iaS'C and in a yield of -80*. 

Nuclear Magnetic Resonance Spectrum (CDCi^, 270MHk) , 

3,93 {2H, singlet); 

4.97 (2H, singlet) ; 

5.27 (2H, singlet); 

6. 57 - 7.40 (a4H, multiplet) , • 



^0%n»377 
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eXflMPLE 126 

f 1 • ( 1 - Pvr1 riYl m^- l-h'rl ) indol - 4 - vl If.hi na ^p^n,.1 ^ rp^ ■.■ ^ ^ 

Following procedures and using relative proportiona 
of starting materials similar to those described in 
Examples 88, 89 and 9 0, but using 4-pyridylmeth.yl 
chloride ap a starting tnatariai, tbe title coaipound was 
■ obtained as an amorphous solid. 



EXAMPT.^ I ^T 

. f 1 - (4 - pyyldvlmethvl ) iridnl -4 .vi i an^^ -j ^ ^ 

Following a procedure and using relative proportions 
of .starting niaterials siinllar to those described in 
Example 39, but using 

[1- (4-pyridylmethyl)indol-4-yl]thio- acetomorpholide, as 
obtained in Exaaijile 126, as a starting material, the ' 
title compound was obtained in a yield of 79% sis an 
amorphous solid. 



Nuclear Magnetic Resoaahce Spectrum (CDCj^ + 
tetradeuterated methanol, 270MHz> , i ppm; 

3.81 (2H, singlet); 

5.32 (2H, singlet); 

6,S8 (IH, doublet, J - 3.SHz); 

6.92 - 7.13 (SH, tmiltiplet) ; 

3.41 (2H, doublet, J - S,4Hz). 



Following procedures and using relative proportiona 



wo 96^3377 
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of Starting materials similar to those described in 
Examples 7S, 76 and 77, but using [i- (3 -benzyloxybenzyl) - 
indol • 4 -yl] acetic acid, as obtained in Exjunple 125, as a 
starting material, the title compound was obtained as a 
solid meltiiig at X72-X74°C 

Nuclear Magnetic Resonance Spectrum [CDCi^ + 
tetradeuterated methanol, 270MHz) , I ppm: 

4.58 (2H, singlet) ; 

4.98 (2H, singlet); 

5.29 (2H, singlet); 

6.46 (IH, doublet, a - 3.2Hz); 

6.70 (IH, singlet); 

6.71 (IH, doublet, J » 7.lH3)f 

6:87 (IH, doublet of doublets, J - 8.7,1.9Hz); 

7.00 (IH, doublet, a - 7.3Ha); 

7.1 - 7.4 (9H, multiplet)'. 



Following procedures and using relative proportions 
of starting materials iBlmilar to tliose described in 
Esaniples 88, 89 and' 90, but using diphenylmethyl bromide 
as a starting tnaterial, the title compound was obtained, 
as an oil. 



( l-PiiPliepYlBie6hYli.aaQl- 1i-y\) aceticAciia 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Sxaraple 39, but using (i-diphenylmethylindol-4-yll thio- 
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acecomorpholide, as obtained in Example 129, as a 
starting material, the title compound was obtained in a 
quantitative yield-as a solid melting at 170 -175 »C. 

Nuclear Magnetic Resonance Spectrum (CDCi^, 270MHz) , 

6 ppm: 



3 


92 


(2H, 


singlet) ; 


5 


53 


(2H, 


doublet, J » 3.3Hz) 


6 


81 


(IH, 


singlet) ; 


6 


84 


(IH, 


doublet, J - 3.3Hz) 


7 


0 


7.4 


(13H, aailelplet) . 



Methva, (9 -genzYl -4 -methvl - 1 -DroDoxvearin a zoi - 2 - vii q f^R>-^a|-p 

Following a procedure and using relative proportions 
of ata'rting materials similar to chose described in 
Bxaitple 220, but using iodopropane as a starting 
material, the title confound was obtained in a yield o£ 
901. as an oil. 



{ 9 -BenZYl - 4--inPt-,hvl-l-P):0D0Xvcarbaz nl>2-vllac;etic;Rrirl 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Exampla 14, but using methyl 0-bea3yI-4-iaethyl-i- 
propoxycarbazol- 2 -yl) acetate, as obtained in Example 
131, as a starting material, the title contEiaund was 
obtained in a yield of 83* as a solid melting at 
17S-177°C. 
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Kuclsar MagneCio Resonance Spectrum (CDCl^, 270HHZ) , 



6 


ppra 






0 


82 


3H, 


triplet, J - 7.5Hz) ; 


1 


67 


2H, 


sixced, J " 7.2Hz) ; 


2 


84 


3H, 


singlet) ; 


3 


57 


2H, 


triplet, J . 6.9Hz;) ; 


3 


S4 


(2H, 


ainglet) ; 


3 


89 


2H, 


singlet) ; 


5 


92 




□inglet) ; 


7 


02 


7.42 (8H, multiplet) ,- 


8 


17 


lis. 


doubiet, J " 7,4H2) . 



EXBMPLB 1^3 

Methvl (9-Benzvl-l-bengvloKV-4-mgt-.hYT Gartoazol-2-Yn - 
acetate 

Fallowing a procedure and using relative proportiong 
of starting materials similar to those described in 
Example 220, but using benzyl bromide as a starting 
material, the title confound was obtained In a yield o£ 
93t as an oil. 



( g -Ben gYl - 1 -benzYloxY- 1 -methvlcarbazol - 2 ^vll acetic: AcH^ 

Following a procedure atnd using relative proportions 
of starting materials similar to those described in 
Example 14, but using methyl O -benzyl -i-benzyloxy- 4- 
itiethylcarbazol-2-yl) acetate, as obtained in Exan^de 133, 
as a starting material, the title compound was obtained 
in a yield of 8S« as a solid melting at ia7-191°C. 



96/03377 
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Sucleax Magnetic Reaonanoe Spectrum {CDCt^, 270MHz) , 
i ppnt: 

2. Be (3H, singlet); 

3.85 (2H, singlet); 
4.81 (2H, singlet) ; 

5.86 (2H, singlet) ; 

6.90 - 7,42 (14H, multiplet) ; 
8.19 (IH, doubletj J = 7.9Hz) . 



EiffiMPIxE 13^ 

tert-BBr,Yl rg- fa-ffm7iYloxvbanzvl ) -4-n«ifwi .t t-iij o. 
jflrbaaoX - S - vl ] acetatft 

Pdllowlng a procedure and using relative proportions 
of starting mterials similar to those described in 
Example 4, but using tert -butyl (4 -methyl- i-niethylthio- 
carbazoX-2-yl) acetate and 3- benzyl ojc^enzyi chloride as 
starting materials, the title contpouBd was obtained In a 
yield of 78* as an oil. 



1 9- f3-Be B gyl0X Y ben gY ] , ) - 4 -methvIO -r.^Ht ^Ylthl^t- 
carbaznl-^j-vn act.h.ir. ar^-lf^ 

Following a procediire and using relative proportions 
of starting inaterlala similar to those described ic 
Exanple 3, but using tert-butyl 19- O-benzyloxybenzyl) -4- 
methyl-i-mathylthiocatfaazol-a-yl] acetate, as obtained in 
Ebcainple 13S, as a starting aiaterial. the title compound' 
was obtained in a yield ot 85% as a solid melting at 
17a-180»C. 
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Nuclear Magnetic Resonance Spectrum (CDCn^, 270MHz} , 

1.92 (3B, singlet) ; 

2.89 OH, singlet); 
4.19 {2H, singlet); 

4.90 (2H, singlet)! 
fi.33 (2H, singlet) ; 

6.6 - 7.5 (13H, multiplet) ; 

8.18 (IH, doublet, J - 7.8H2). 



EXMCLS 137 ■ 

5- r9- f3-Benzvloxvbenzvl) •4-mBthYl-l-inathYlt;^i,ff- 
earfaa]gol.-2 -vll methvl - IH-tetrazole 

Following procedures and using relative proportions - 
of starting materials similar to those described in 
Exainples 75, 76 and 77, but using [9- O-bewq^-looybeaaiyl) - 
4-inett^l-l-iBethylthlocarbazol'-2-yllacetic acid, as 
obtained in Exiunple 136, as a starting oiateirial, the 
title canpoiind was obtained as a solid melting at 
205-207'"C. 

Nuclear Magnetic Resonance Spectrum (CDCi^, 270MHz) , 

1.86 (3H, singlet)! 

2.87 (3H, singlet); 
4.78 (2H, ainglet) ; 
4.92 (2H, singlet); 

' e.34 (2H, singlet) ; 
6.60 - 7.50 (13H, multiplet) ; 
.8.20 (IH, doublet, J - 7.8Hz). 
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Following a procedure ^ using relative proportiona 
of starting iiateriala aimilar to those deacriied in 
Example 4. but using tert-butyl (4-meUiyl.l-methylchio- 
.carbazol-2-yl) acetate and 3 -nitrobeiwyl bromide 
starting materials, tbe title compound was obtained in a 
yield of 83* as an oil. 



KXaMPT.K l^ty 

agetjlc hvda 

Following a procedure and using relative proportiona 
of atarcinsr materials similar to those described in 
Example 3, but using tert-butyl [4-methyl-l.methyl- 
9- (3-nitrobenzyl)thiocarbazol-2.yX] acetate, as obtained 
in Bxanple i38, as a starting mterial, Che title 
coitpound was obtained in a yield of 98* as a solid 
melting at 'l96-201'>C. 



Nuclear Magnetic Resonance Spectrum iCDCt^, 270MHz) , 

2,02 (3H, singlet}; 

2.90 (3H, ainglet); 

4.19 (2H, singlet ),- 

6.42 (2H, singlet); 

7.09 (XH, singlet); 

7. IS - 7.50 (5H, multlplet); 

8.06 (IH, doublet, J - S.6HZ); 

8.07 (IH, singlet) ; 

3.21 (IH, doublet, J - 7.7Hz). 
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EXAMPLE 140 

tert-Butyl f9- (3- PiuorobenzvH -4 -methvl - 1-methvlthio- 
qarbazol-2-vn acetate 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Exaiflple 4, buC using tert-butyl (4-meChyl-l-methylthio- 
carba2ol-2-yl) acetate and 3-f luorobenzyl bromiae as 
starting mateilals, the title confound was obtained in a 
yield of 90% as an oil. 

EXflMP&E lAl 

r?: (3.Fluo PobgiizYH .4-mefchvl.-l-inethYlthiocarbazol-2-vl^ - 
aeetic Acid 

Following a procedure and using relative proportions 
of starting niaterials similar to those described in 
Example 3, but using tert-butyl [9- {3-£luordbenzyl) -4- , 
jnethyl-l-mothylthiocarbazol-2-yl] acetate, as obtained in 
Exoinpie 140, as a starting materieil, the title con^und 
was obtained In a yiel4 of 97V as a solid melting at 
195-202OC. 

NUclaar Magnetic Sesisaance Spectxtm (CbCi^, 270Maz) , 
6 ppm: 

1.98 (3H, sintrlet); 

2.89 (3H, Singlet); 

4.20 {2H, singlet); 

6.36 (2H, singlet); 

6.70 - 6.90 (3H, multiplet) ; 

7.07 {IH, Singlet); 

7.15 - 7,50 (4H, inultiplet) ; 

8.20 (IH, doublet, J - 7.9Hz). 
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EXAMPLE TA7 

tsrt-B«tYl f9- (4-F1 uorobe-nzyl ) .4-mt.|-.hYl -i -methyl t-^ i 
Carba?!0l-2-vl1ar;PI-?.|-^ 

Foilowiag a procedure and uaitig relative proportions 
of starting maceriala similar to those described in 
Exainple 4, but using terc-butyl (4-niet:hyl.l-methylthio- 
.carbaaol - 2 -yX) acetate and 4 - f Xuorobeazyl bromide as 
starciag materials, the title compomid vas obtained in a 
yield of SIV ae an oil. 



acetic ^ t ^^ fl 

■FoUawijig a procedure and using relative ' proportions 
of starcing materials similar' to those described in 
Bxainple 3, but using tert-butyl [9- (4-CluorobeBzyl) .4- 
metIiyl-X-metliylthiocarbazol-2-yl] acetate, as obtained in 
Erample 142, as a starting material, the title eon^iound 
was obtained in a yield of 97V as a solid melting at 
ia9-194°C, 

nuclear Magnetic Resonance Spectrum [CDCI3, 270MHzl , 

1,98 {3H, singlet) ,- 

2.89 (3H, singlet); 

4.20 (2H, singlet); 

6.33 C2H, singlet); 

6.S5 - 7.03 (4H, multiplet) ; 

7.05 (IH, singlet); 

7.35 - 7.50 (3H, multiplet); 

8.19 (lH,_doublet, J* S.OHz). 
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aXAMPIiE w ..... 
tert-Butvl f9- t3-c:hlorobenzvll -4Tinethvl-l-inethvlthlo- 

cwbaaol-a-YM acetafeg 

Following « procedure and using relative proportions 
of scartiag materials aimilar to tlioae described .in 
Example 4, but using tert -butyl (4-metliyl-l-inethylthio- 
carbaeol-2-yl}acetate and 3 - dhlordbeozyl bromide aa 
atarting materials, the title compound was obtained in a 
yield of B6V aa an oil. 



r9- f3-Chlerobengvl1 -4-iaethvl.l-methvlthieearbazol^2-vn 



Following a procedure and using relative proportions 
oC 'starting materials similar to those described in 
Sxanple 3, but using tert-butyl [9- O-chlordbenzyl) -4- 
inethyl-l-inetliyltliiocarbasol-2-yll acetate, aa obtained in 
Bxaiq>le 144, as a starting material, the title confound 
was obtained in a quantitative yield as a solid -melting 
at 205-210''C. 

Nuclear Magnetic Resonance Spectrum (CQCi^ , 270HHz] , 



i ppm; 



1.97 


(3H, 


Singlet) ; 


2.89 


(3H, 


singlet) ; 


4. IS 


(2E, 


singlat) ; 


6.33 


(2H, 


singiet} ,- 


e.BS 


(XH, 


doublet, J - 6.SHZ) 


7, OS 


(IH, 


singlet) ; 


7.10 


- 7.50 {6H, multiplet) ,- 


8.19 


(IH, 


doublet, J - 7.SHZ) 
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Following a procedure and using relative proDorti™^ 
--a.ti„...,^, ^^^^ des«i.'e?r 

Exa^le 4, but using tert-butyl (4-n«thyl-i.x„etlo.lthio 

was 6bcala«i iii a yield of 87V as aa oil. 



i 3 • M 1- Wf rti VI - 7 - t^v^H 4 .^. 1 ^ ^ ^^^^ ^ , ,^ ^ 

Following a procedure using relative proportions 
Of starting ^.aterials Bi=:dl.r to those ^scriT^ 
3, but u.in. tert-butyl {9- [ (X-„«u.y,.,^ 

pyrxdon.4-yi,.eti.ylben.yll.4-«ethyl-i.^thyithiocarba«l. 
2-yi)acetate, as obtained in Bxasple 146 as a 
Starting arterial, the title compound was obtained in a 
quantitative yield a. a .olid melting at ZBS-^Tc 

Huclear Magnetic Resonance Spectrum (CDCi + 
tetradeuterated methanol, 270MHz) , s on„..^ 

2.1G (3H, singlet); 

2.33 {3H, singlet); 

3-46 C3H, singlet); 

4.14 (2H, singlet); 

5.91 tiH, doublet of doublets, J - 7.1,1 gaa) . 

e-l"? (XH, singlet}; 

e.22 {2H, singlet) ; . 

7.08 (IH, aingiet); 

7-18 (IH, doublet, J - 7.(3HZ); 
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7.20 - 7.54 (3H, nultiplet) ; 
8.18 (IH, aoublet, J - a.LHz). 



BTCMiPLS 148 

r.e ^t;! -Butyl r9- O .4-DichlorQhRnzvH -4- met:hvl-l-iiiethvlthio 
r-arhazoi-?-vn acetate 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 4, but using terc-butyl (4-metliyl-l-niethyltliio- 
carbazol - 2 -yl) acetate and 3,4-diciilOEdbeiiayl chlorld-e as 
starting materials, the title cempauad was obtained in a 
yield of 82* as an oil . 



rq- <3 ■4-Dif;hlorcibRnzvll - 4 -mpt-.hvl - 1 -roftthvlthio- 

■^^rba2oi-2-vl1 acetic- Acid 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Sxao^Jle 3, but using tert-butyl [9- (3,4-dichloxo- 
benzyl) -4-tnethyl-l-iEethylthiocarbazol-2-yl]acecata, as 
obtained in Exaji5>le 148, as a starting material, the 
title cojnpound was obtained in a quantitative yield, as 
a solid melting at 110-X20°C. 

Nuclear Magnetic Resonance Spectrum (CDClg, 270MK«) , 

2.02 (3H, singlet); 

2.39 (3H, singlet) ; 

4.20 (2H, singlet); 

6.30 (2H, aiaglet); 

6.80 (IH, doublet o£ doublets, J - 8,5, 1.9Hz) ; 
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7.07. (IH, singlet); 
7.21 (IH, doubleC, J - l,9Hz); 
7.26 - 7.50 (4H, Biultiplet) ; 
8.19 <1H, doublet, J . 7.4Hz). 



carbazo1-;-viiapRi.^t-p 

Following a procedure and. using relative proportions 
of starting matsrijQs slinilar to those described in 
Example 4, but using tert-buCyl (4-m8thyl-i.methyltliio- 
carba.zol-2-yl) acetate and metiiylsulEanyl chloride as 
starting materials, the title compound waa obtained in a 
yield of 9S* as an oil. 



aflBttic...acia 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Exantple 3, but using tert-butyl (9-methylsulfonyl-4- 
methyl-l-methylthiocarbazol-S-yllacetate, as obtained in 
Example ISO, as a starting material, the title compound 
was obtained in a quantitative yield as a solid maltiaa . 
at 217-21800. . 

Nuclear Magnetic Resonance Specljrum (CDCt + 
tetradeuterated methanol, 270MHz) , 5 ppm: 

2.22 (3H, singlet) ; 

2.78 (3H, singlet); 

3,53 (3H, singlet); 
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4. IS (2H, ainglet) ; 

7.3 0 (IH, singlet) ; 

7.37 - 7. SO (2H, mulcipletl ; 

7.90 <1H, doublet, J » 7.6Hz} p 

8,00 (IE, doublet, J - 8.XHZ). 



KHttigLB 152 

5- r9- (3.4-Dlehloroben zvl^ -4-methVl-l.methvlthlo- 
carbagpl - 2 - vll methvl - IH- tetraaole 

Following procedures and using relative proportions 
of starting materiala similar to those described in 
Exainples 75, 76 and 77, but using 19- (3',4-dichloro- 
benzyl) -4-methyl-l-iiiethylthiocarbazol-2-yl]acetic acid, 
aa obtained in Exainple 149, as a starting material, the 
title con^jound was obtained as a solid melting at 
242-245 °C. 

Nuclear Magnetic Resonance Spectrum {CDCi^ + 
tetradeuterated methanol, 270MHB) , i ppm: 

1.97 C3H, singlet); 

2.87 (3H, singlet); 

4.79 {2H, singlet); 

6.30 <2H,' singlet) ; 

6.81 (IH, doublet of doublets, J - 8.6, l.SHa) ; 

7.05 (IH, singlet); 

7.18 (IH, doublet, J « 1.7Hz) ; 

7.28 - 7.3S (5H, itiultiplet) . 
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EXW.liE..a5,3. . . . ^ 
iBPBroPVl fl-Mechvltlllo-.4-propvlearba201.2-vll ansi-af,,. 

a) Eghyj. ? - ( iia jp], - 3 - yj. ) ttSJ^^Tig^tB 

10.7 3 (148 mmol) of butaaal was added gradually to 
300 ml of a solutioa of 11.6 g of indole (98. S mmol) and 
■14,2 g of Meldrum's acid (98, S tmaal) in acetonitrile at 
room ten^erature. ' 500 mg of proline waa added to the 
reaction mixture which was then stirred overnight. The 
solvent was removed by evaporation under reduced 
pressure. The residue waa dissolved' in 200 nil of 
pyridine, and 15 ml of ethanol and 2.5 g of copper 
powder were added to the resulting solution. The 
reaction mixture was then refluxed for 4 hours and the 
copper powder was filtered off after this time. The 
solvent was removed by evaporation under reduced 
pressure. The residue was siobjected to column 
chromatography .(eluent: a 15V v/v solution of ethyl 
acetate in haxane) to yield 20.1 g' (78%) of the title 
compound as an oil, 

b) la. l-BiamathYlthio-4-proPY l -1.2 .3 , 4- tetrahydro- 

carbagQl-3-gne 

rollowing procedures and using relative propartiona 
of starting nvateriala similar to those described in 
Exautpiea la) and lb), but using ethyl 3- (indal-3-yl) - 
hexanoate, as obtained in a] above, as a starting 
macerial, the titl.e compound was obtained as an 
amoxphoua solid. 

c) IfflaHgQgyl (3 - hY^CMffll' 1 ■ 1 -)?tgmetltlYJ.&hio-4-prcrpYl - 

1: 2 . 3 .4-tetrahydrbcarbazol-2-vll aegtate 



Following a procedure and using relative proportions 
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of starting materials gitnilar to those described in 
Example Id), but uaing 1 , l-bismethylthio-4 -propyl- 
l,2,3,4-tetrahydrocarbazol-2-one, as obtained in b) 
above, and isopropyl acetate as starting materials, the 
title compound was obtained In a yield of 81% as an oil. 

d) ISQprpDvl ( 1 -methvl thio - 4 - propyl carbazol - 2 - vl ^ acetatg 

Following a procedure and using relative proportions 
of starting materials siinilar.-to those described in 
Example 2, but using isopropyl (2-hydroxy-l,l-bi3metliyl- 
tbio- 4 -propyl -1,2,3,4- tstrahydro carbazol - 2 -yl ) acetate , 
as obtained in c) above, as a starting material, the 
title conpQusd imus obtained in a yield of 89% as an 
amorphous solid. 



EXftMPLE 15-4 
fl-Methvleartaaz&l-2-vl1thi oaeetomortihol ide 

a-) 2 -ftcetyl - l-msthylgarbaaole „ . _ 

15 ml of a 1.5 H solution of methylllthlum J22iiimol) 
in diethyl ether was aidded to 30 ml of a solution of 
1.25 g of l-inethylcarbazol-2-ylca^oxyiic acid (5.5 nrniol 
- as obtained In Escas^le 26) In diethyl ether, at a 
temperature of -IB'C. The reaction mixture was then 
warmed to room ten^ieratura and stirred for 1 hour. 
After this time, the mixture was poured into a 0.5 N 
aqueous solution of hydrogenehloride . The aqueous layer 
was extracted with ethyl acetate and the resulting 
organic layer was washed succeaaively with a saturated 
agueous solution of sodium hydrogencarbonace and a 
saturated aqueous solution of sodium chloride, in that 
order, dried over anhydrous magnesium sulfate, and the 
solvent was then removed by evaporation under reduced 
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1P>9WM377 
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^^^^^-^^^^^'^^^ 
""^^^^^^^^^^ 

Following a prooeairs and using relatl^ 
Of starting ,aaterials sUniiar to ! P^Portidns 

E^mple 38, but using 2-ac Jv: ? ^-=crlbe4 in 

o'^taine, in a, abovef L aXtr '^^ 

— ^= ctai.. in : ~ 

Following a procedure and using ^elati^ 
of starting i«iterials sia,iiar to ^^^^^xve proportions 
E^catnple 39 k,,^ ^ -^i^ar to those described in 

decoKipoaitiott) . at I2i-c (with 

""rp„r-"= ^"""^ —3. 

2.51 {3H, singlet), 
3-86 (2H, Singlet); 
7-11 ClH, doublet, J - 7.9Hz). 
^■22 (IH, triplet, J - 7,9Ht,. 
.7 -3 - 7.5 (2H, •inulCiplet) ; 

'.as fiH, doublet, J . 7.SH2). 
a -01 (IH, broad singlet). 
8.03. (IH, doublet, J - v'sH^) 
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a) T-ha T^nl - 2 - vJ « r >.r.QmQrt3halida 

to excess of a X S ^qaeous solution of potassium 
nydroxid. add«d to 50 ml of an atl^olic solution of 
,3 xO g of t«rbazol-2-yl) tWoacetoMliol.de (lO nmol) , 
as obtained ii. Example 38, and the reaction mixture v^s 
stirred overnight .t room tez^erature. The agueoua 
layer was then acidified by adding a 0.5 H 
solution of hydrogen chloride to the" mixture, and the 
reaction mixture was then extracted with ethyl acetate. 
L resulting organic layer was ^shed successively w.th 
. a saturated aqueous solution of sodiu. f ^^^f 

a saturated ^eous solution of sodium chloride, in 
that order, dried over anhydrous n^gneeiu. sulfate, and 
the solvent was then rei«Dved by evaporation under 
«duced pressure, the residue wa. subjected to colu.. 
chro«.tography (eluent: an 30% v/v solution of ethyl 
acetate in hexane) to yield 2.54 g (86%) of tha title 
compound as an amorphous solid. 

Following a' procedure and u.ing relative proportions 
of starting «^terials .i>aiar to those ^^-"^^^ ^ 
Exa^l. 4, l.ut using icarbazol-2-yl) acetonK>rphoXxde. a« 
^^ed in a) above, and 3 -nitrobenzyl ^--^^^^ ^ 
Ttarting materials, th. title confound was obtained in a 
yield of 83% aa an amorphous solid. 
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r9-(3-Witrobenzvl1c&gha zol-2-vl1ar:etic Acid 

Following a procedure and using relative prcaportions 
of starting materials aimilar to those described in 
EScajnple 33, but using [9- (3-nitrobenzyl) ca.rbazal-2-yl] - 
aoetomorpholide, as obtained in Example iSfi, as a 
starting material, the title compound was obtained in a 
yield of ai% as an cunorphous solid. 

Nuclear Magnetic .Resonance Spectrum (CDCi^, 270MKz) , 

3,55 (2H, singlet); 
5,17 (2H, singlet); 
6.9 - 7.4 (7H, multipXet! ; 
7.6 - 7.9 (4H, ItlUltiplet). 



Mect-.YX rg- f3-Ace tami<3Qbenzvl1carbazoi-2-Yi,iaeetai; ^ 

a) Methvl fg-.(3-HitrQbenzvl)car b azol-2-Yl.1 acetqr .e 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example la), but using [9- {3-nitrobenzyl) carbazol- 2 -yl]- 
acetic acid, aa obtained in Example 157, as a starting 
material, the title compound was obtained in a 
quantitative yield as an oil. 

h) MSChVl ;9- O-Rcetamidoben zvll carbazQl-2-YlTacetatH 



20 mg of a 10* w/w preparation of palladium-on- 
carbon were added to2mlofal : 1 v/v mixture of 
echaaol and tecrahydrofuran ia which were diaadlved 



wo 96W33T7 
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114 nvg Of tnachyl 19- O-nitrobenzyl) carbazoX-2-yllacetate 
(0.30 nrool) , as obtained in a) above. The reaction 
mixture was then stirred for 3 iioura at room temperature, 
under a atraam of hydrogen. After this time, the 
catalyst was filtered off, and the solvent was removed 
by evaporation under reduced pressure to yield an amine 
compound i The thus obtained con^iound was dissolved in 
0.5 ml of pyridine and then 0.5 ml of Einhydroua acetic 
acid was added to the resulting solution. The reaction 
mixture was stirred for 30 min at room temperature and 
then an excess of water was added. The aqueous layer 
was extracted with ethyl acetate and the resulting 
organic layer was .washed successively with a diluted 
aqueous solution of hydrogen chloride and a saturated 
aqueous solution of sodium chloride, in that order, 
dried over ajihydrous magnesium sulfate, and then the 
solvent was removed by evaporation under reduced 
pressure. The residue was subjected to column 
chromatography (eluent: a 40% v/v solution of ethyl 
acetate in hexajie) to yield 110 mg (93%) of the title 
compound as an oil. 



Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 14, but .using methyl [9 - (3 -acetaraidbbenzyl) - 
carbazol-2-ylIacet.ate, as obtained in Example 158, as a 
starting material, the title compound was obtained in a 
yield oC 98% as a solid melting at 138 -140 °C (with 
decompaaltion) . 

Nuclear Magnetic Resonance Spectrum (COCi^, 270MHz1 , 
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OS 


(3H, 


singlet) ;~ * 


75 


C2H, 


singlet) ; 


49 


(2H, 


singlet) ; 


94 


tlH, 


doublet, J - 7,3Ha) 


OS 


(IH, 


singlet) ; 


1 - 


7.4 


(6H, multiplet) ; 


G7 


(IH, 


doublet, J - 7.9Hz) 


0 - 


8.1 


(2H, multiplet) , 



EXflMPLB Iff n 

X S - (^-PengKlOKYbengyXl ca rbfiLTiPl -2-vn ara^oI^Qrr.hn^^rtB . 

Following a proced:ure and using relative proportions 
of starting materials similar to those described in 
Example 156 b) , but using 4- benzyl oxybanzyl chloride, as 
a starting inaterial, the title compound was obtained in 
a yield of 77% as an amorphous solid. 



EXRMPLE. 

19 - <4-Benzvloxvfaengvl 1 r.a t- b agol -?. -y1 1 acetj rUn^ ^ 

Following a procedure and using relative proportion! 
of starting niaterials similar to those described in 
Example 39, but using E9- (4-benzyloxyben2yi) carbazol-2- 
yl]acetoinorpholide, as obtained in Example 160, as a 
starting material, the title compound was obtained in a 
yield of 90* as a solid melting at 163-1710C. 

Muclear Magnetic Resonance Spectnan ICDCi^, 270MHz) , 
6 ppm: 

3.B1 t2H, singlet); 
4.98 C2H, singlet) ; 
S.44 (2B, singlet); 
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6.85 {2H, doublet, J - 8.7Hz); 
7.07 (2H, doublet, J - a.7Hz); 
7.1 - 7.5 (lOH, milciplet); 
8.0 - 8.1 (2H, multiplet) . 



Methvl f9- f4-HvdrQXvbenzvl^ carbazol -a-vnacetat-s 

a) Methvl. [9- t4-beiigvl03tvbenzvHcarbazol-2-vnanpr.aM. 

Following a procedure and' using relative proportions 
of starting materials similar to those described in 
Example la), but using [9- (4-beuzylo3tybenayl} □arbazol-2- 
ylj acetic acid, as obtained in Exair^e 161, as a 
starting material, the title coo^ound was Obtained in a 
quantitative yield as an oil. 

b) Methvl r9 - L4-hvdroxvbenzvl ) carbazol-2 - vll acetat ; ^? 

Following a procedure and using relative proportions 
of starting materials similar to those described in "■ 
Exanple 52, but using methyl [9- (-l-benrylajtybenzyl) - 
carbazol-2-yl] acetate, as obtained in a) above, 'as a 
starting aaterial, the title conipound was obtained in a 
yield of 75* as an oil. 



[?- (4-Hvdrowijenavl)ca.rbazol-2-vl1acetic Aei4 

, Following a procedure and using relative proportions 
of starting rraterials eimilar to those described in 
Example 14 , but using methyl [ 9 - ( 4 - hydroxybenzyl ) - 
carbazol-2-yll acetate, as obtained in Example 162, as a 
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starting jjiacerial, Chi title compoW was obtained in a 
quantitative yield a8 a aolia melting at 21600 (with 
deconpoBition) . 

Nuclear Magnetic Resonance Spectrum (CDCJ , 270MHa) , 
6 ppra: 



3 


60 


(2H, 


singlet) ; 


5 


44 


{2H, 


singlet) ; 


e 


75 


{2H, 


dcmblet, J - 6.5Hz> 


7 


02 


(2H; 


doublet, J ■ s.SHa) 


7 


1 


7.3 


(2H, mulCiplet) ; 


7 


3 - 


7.4 


C3H, multiplet) ; 


7 


47 


(IH, 


singlet) ,- 


8.0 . 


8.1 


(2H, multiplet) . 



Following a procedure ajid using relative proportions 
of starting inaterials similar to those described ia 
EScanple iss b) , but using 3 -benzyl oxybenzyl chloride, as 
a starting the title coaapound was obtained in 

a yield, of 79% as an amorphous solid. 



Following a procedure and using relative proportion: 
of starting materials similar to Chose described in 
Example 39, but^usiag i9M3-beiizyloxybenzyl) carbazol-2- 
yl]acetamorpholide, as obtained in Example 164, as a 
starting material, the title compound was obtained in a 
yield of 89* as a solid melting at 154-156<'C. 
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Nuclear Magnetic Resonance Spectrum (CDCt^, 27DMHz) , 
& ppm: 

3.79 (2H, singlet); 
4.91 (2H, singlet); 
5.45 {2H, singlet); 
6.7 - 6.8 (ZH, trailtiplet) ; 

6,82 (IH, doublet of doublets, J - 8. 2, 2.0Hz); 
7.1 - 7.4 (lOH, multiplet) ; 
7.41 (IH, triplet, J - 7.SHZ); 

S.O - B.i {2H, multiplet). 



Methvl r9- O-gydroarvbenzvll carbazol-2-.vl1ac6tate 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Exmnple 162, tout using [9- O-benzyloXybenzyl) carijazol-2 - 
yl] acetic acid, as obtained ia Exairple 165/ as a 
starting material, the title corr^ound was bbtained as an 
oil. 



EXAMPLE 167 

rg. (3-Hvdroxvbenzvl)carbazol-2-vnacetic Acid 

Following a procedure and using relative proportions 
of starting irsterials similar to those described in 
Example 14, but using methyl 19- {3-hydroxybenzyl) - 
carbazol- 2 -yl] acetate, as obtained in Exaniple ISG, as a 
starting material, the title compound was obtained in.a 
quantitative yield as a solid melting at 186-167«C. 

ITuclear Magnetic Rasonance Spectrum (CDCij, 270HIIz] , 
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3.79 (2H, singlet); 

5.47 (2H, singlet); 

6.54 (IH, singlet); 

6.7 - 6.8 {2H, multipXet) , 

7.12 {IH, triplet, J - 7.BHS); 

7.1 - 7.5 (5H, multiplet) ; 

8.0 - 8,1 (2H, multiplet). 



■ tJ--MethVlr.tl10-4-T3roi3Vlf;ar^^pol.a...,H=,p p tle 

Following a procedure and using relative proportions 
of starting materials sijnilar to those described in 
Exainple 26, but using ieopropyl (l-metliylthio-4-prbpyl- 
carbazol -2 -yl) acetate, as obtained ia Example 114, aa a 
starting material, the title conipound was obtained in a 
yield of 95* as a solid melting at 160-16l*C. ' 

Hliclear Magnetic aesonaace Spectrum [CDCig, 270MHz) , 



1 


10 


(3E, 


triplet, 7.3Hz) 


1 


8 


l.S 


(2H, multiplet) ; 


2 


34 


(3H, 


singlet) ; 


3 


16 


(2H, 


triplet, J - 7.7Hz) 


4 


17 


(2H, 


singlet) ; 


7 


01 


(IH, 


singlet) ; 


7 


26 


(IH, 


triplet, J - 7.7Ha) 


7 


43 


(iH, 


triplet, J - 7.7H2) 




51 


(IH, 


doublet, J » 7.7Hz) 


8 


05 


(IH, 


doublet, J = 7.7Hz) 


8 


70 


(IH, 


broad singlet) . 
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SXflMPLE 1 , f;? 

IapprQPviri-tterHv1rhir,.q.r..^^^Tn tTPT ,s^l).4.»rnY , yi. 
carbazol - a - vl i arof . f jt^^ 

Following a procedure and using relative proportions 
of starting materials similar to chose described in 
Example 4, but using isopropyl (l-nietl:yltliio-4-propyl- 
carba20l-2-yl> acetate, as obtained in Exair^jle 114, and 
B-nitrdbenzyl chloride as starting materials; the title 
conpound was obtained in a yield of 80* ae an oil. 



■ 1 . 1-MethYlttiiff-!?- f?-Tiil:rgbengvl) -4-pronvi r-^i rbazoi-s-vi ^ - 
acetir Ar;i,rl 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Exanple 26, but using isopropyl U-itlethylthio-S- 
{3-nitrobeiizyl) -4-propylcarbaaol-2-yl] acetate, as 
obtained in Exan^ple 169, as a starting material, the' 
title compouaa was obtained in a quantitative yield as a 
solid melting at 1S0=C (with decompositiom) . 

Nuclear Magnetic Resonance Spectrum [CDCt^ + 
(CD3>2C0, 270MHz i , 8 ppiin: 

1.13 (3E, triplet, J - 7.3H«); 

1.8 - 2.0 (2H, aruitiplet) ? 
2.02 (3H, singlet); 

3.21 (2H, triplet, J - T.SHz); 

4.20 (2H, singlet); 

6.42 (2H, singlet) ; 

7.09 (IH, singlet) ; 

7.2 - 7.5 (5H, multiplet) ; 
8.0 - 8.2 (3H, multiplet) . 



- - 2196046 

-257- ■ l»Cr/aP9SflH4M 

EXftMPT.R I'y^ 

I SQproPYl 3-ri-Mer.hvlt-,hin.Q.n-.,-j,-i- o hf.„^vit.^.p ^„^. 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 16, but using isopropyl ( l-ffieUiylthio- 4 -propyl- 
carba2ol-2.-yl) acetate, as obtained in Exao^le 114, and 
3-nitrotoeiizyl chloride aa starting materials, the title 
compound was obtained in a yield of 88 t as an oil. 



2.7 r:i.-Hgthvlr.hio-9-,f.-^.ni trobeng:vl \ -4-propyl- 

. garbaggl-B-vll -3- f^-tiit-rophRnvi ip T-, ^i„„^^ j,^^^ 

. Following a procedure and using relative proportions 
of starting materials similar to those described in 
Exaaiple 2S, but using isopropyl 2- [l-methylthio-9- 
(3-nitrobenzyl) -4-propylcarbazol-2-yl] -3- (3-nitro- 
pheuyl) propionate, as obtained in Example 17a, as a 
starting material, the title compound was obtained in a 
ijuantitative yield as aa amorphous solid. 

Huclear l&gaetic Resonance Spectrum (CDCI3 , 270MH2) , 

1.12 (3H, triplet, J . 7.4Hz); 
l.B - 2.0 (2H, multiplet) ; 

2.00 (3H, singlet); 

. 3.1. -.3.3 (3H, multiplet); 
3.56 (IH,. doublet of doublets, J >. 13 .9, 7 .5Hz) ; 
5.38 (Ifl, triplet, J - 7.SHzl; 

6.31 tlH, doublet, J . 17.4H2); 
6.40 (IH, doublet, J • 17.4SJ); 

7.1 -. 7.S (7H, multiplet) ; 
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7.18 (IH, siaglet) ; 

7.9 - 8.2 (5H, multiplet) . 



EXAMPLE 17^ 

carbaeol - 2- vnarp^;at^T» 

Following a procedure and using relative proportions 
of starting naterials similar to those described in 
Escanipla 15 s, but using isopropyl [ 1 -methyl thio- 9 - 
(3-nitrobeazylJ -4-propylcarbazol-2-yl] acetate, as 
obtained in Bxaij^le 169, as a starting nateriaa, th« 
title compound was obtained as an oil. 



EXAMPLE 174 

car]jaap1-7,-viiBretie amh 

Following a procedure and using relative proportions 
o£ startiag inaterials similar to those deacribed in 
Example Init using iaoprupyl [9- O-acetomidobeazyl) - 
l-methylthio.4-propylcarba20l-2.yl] acetate, as obtained 
in Example 173, as a starting inaterial, the title 
compound »as obtkined in a quantitative yield as a solid 
melting at 130.134«C (with decomposition) . 

Nuclear Magnetic Resonance Spectrum (CDC«3, 270iyiH2j , 

1.14 (3H, triplet, J- 7.4Hz); 

1.8 - 2.0 (2H, multiplet)'; 

2.02 (3H, Singlet); 

2.07 (3H, singlet); 

3.20 {2H, triplet, J . 7.8Hz); 
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4-20 (2H, singlet); 

e.3« (2H, singlet); 

6.76 (IH, doublet, J « 7.3Kz); 

7-0 - V.5 (SH, multiplet) ; 

7.60 ClH, doublet, J . e.OHz); 

B.io (iH, doublet, J - e.OHz); 

8,40 (IH, iaroad siixglet) . 



EXflMPLE 17.=; . .. 

CarbaziQl-2-vl1ar^.^fl1-■f^ 

Following a procedure and using relative proportions 
of atartingaateriala similar to those described in 
Exanple 4, but using isopropyl (l-inethylthio-4-propyl- 
carbaKol-2-yi)acetate, as obtained in Exainple 114, and 
-a-nitrobenzyl bromide as starting materials, the title 
compouad was obtained in a yieid of 76* as an oil. 



■ .rj.-MetWt,hiP-9- (4-nirrob^T,rYi > -4-rr7ry] - 
garbazol-2-vllac..i-ir. 

Hollowing a procedure and.using relative proportions 
of starting materials similar to those described in 
Example 26, but using isopropyl U-methylthio-g- (4-nltro- 
benzyll-4-prapyicarbazol-2-yl] acetate, as obtained in 
EJcainple 175, as a starting material, the title confound 
was obtained' ia a quantitative yield as an amorphous 
solid. 

Nuclear Magnetic Reaonance Spectrum [CDCi + 
(CDjJjCO, 370MHZ3 , i ppm; ^ 
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<3H, 


triplet, J 7.'3Hz! ; 
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(2K, multiplet} ; 
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<3H, 
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20 


<2H, 


doublet of doublets, 




18 


{2H, 


singlet) ; 
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43 


12H, 


singlet) ; 
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08 


(IH, 


singlet) ; 
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18 


£2H, 


doublet, J » 8.9Hz) ; 
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2 


7.4 


ilH, multiplec) ; 


7 


43 


tlH, 


triplet, J » 7.5Hz} ; 


e 


0 


8.2 


{4H, multiplet) . 



EXRMPLE! 3, 77 



l B . gprppy l [g- f4-A;;'^tamiaQbengvl) -i-meth Y ithin-4.p T-np yT ■ 

£.&rbazoj.-2-vl1 aegt-af^ 

Following a procedure and using relative proportions 
of starting materials siioilar to those described in 
Exaatple 158 b) , but using isopropyl Il-methylthio-9 - 
(4-aitrobenzyl) -4-propylcarbazol-2-yl]acetate, as 
obtained in Example 175, as a starting material, the' 
title Gctupound waa obtained as an oil. 



r9- (4-ACRr.amfrtobeTigvlH ■nvethvlth<.>-4-prop y] - 
garbazQl-2-vnagetitT agirl 

Following a procedure aad using relative proportions 
of staxting materials similar to those described in 
Example 26, but using isopropyl [9- (4-acetamidoben2yl) - 
i-aiethylthio-4-propylcarbazol-2-yl]acetate, as obtained 
in Example 177, as a starting material, the title 
compound was obtained in a quantitative yield as a solid 
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^Magnetic aesoaaace Spectrum (CDC£3, 2' 
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(3H, 


triplet, J . 7.3HI) ; 
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- 2.0 


(2H, multipiet) ; 
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{3H, 


singlet) ; 
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singlet) ; 
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(2H, 


triplet, J - 7.BHZ) ; 






(2H, 


singlet) ; 
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35 


(2H, 


singlet) ; 
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99 


(2H, 


doublet, J . 8.5EZ); 


7 




(UJ, 


singlet);. 


7 


26 


(IH, 


triplet, J . 7.BHZ); 


7, 




7.5 


(4H, multiplet) ; 


7. 


B8 


(IH, 


broad Biagiet) . 


8. 


10 


(IH, 


doublet, J i 7,SHis) . 



Following a procedure and using relative « 
arainple 4, but using tert-butyl n Z 



W09Srt)3377 
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.1 9- H -Chlffr^t^f T i^Yl ) , - g -m^r-hvl - 1 ■m...hvi 

Following a prt^cedure and using relative proportions 
of starting naterials similar to those described in 
Example 3, but using tert-butyl [9- (4-chlorobenzyl) -4- 
metlayl-i-inethylthiocarbazol-2-yl]acetate, as obtaiasd in 
Exai^ple 179, as a starting material, the title conpound 
waa Obtained in a quantitative yield as a solid melting 
at 198-199«C. 

Nuclear Magnetic Resonance Spectrum (CDCi 270MHz) , 
i ppm: 



.99 


(3H, 


singlet) ; 




,S9 


(3H, 


singlet) ; 




.19 


C2H, 


singlet) ; 




33 


{2H, 


singlet) ; 




95 


{2H, 


doublet, J - 


8.4Hr) 


06 


(IE, 


singlet) ; 




19 


!2H, 


doublet, J • 


8.4Hz) 


2 - 


7.4 


(2H, multiplet) ; 


43 


(IH, 


triplet, J - 


7.eHz} 


19 


(IH, 


doublet, J > 


7.6Hz) 



EXfiMPLS -Sp i 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Sxafflpie 114, but using S-methoxyindole and acetaldehyde 
as starting materials, the title compound was obtained 
as an oil. 



2)960^6 



PCr/JP9!i«)1494 



.. (g-BengY;L-f;-iner . hpyY H - mnt hvi-i.»|»ffiyT| .|)^^ 

Following a procedure and using relative proportions 
Of starting materials .irailar to those described in 
Exainple 26. but using isopropyl (9-beMyl-6-^thoxy-4 
^.l^i-.et..lt.iooarba.ol-.-,i)..,,,,,, „ ,,^Zs. in 



Exa«,ple 181 aa a starting mterial, the title conoid 



?le 181 
3btaii 
20S-20S»C. 

HUclear Magnetic Reeoaance Spectrum (CDCi 



r 270HHa), 



1.95 (3H, singlet); 

2.B7 C3H, singlet); 

3.92 (3H, singlet) ; 

■4.18 (2H, singlet); 

6-34 (2H, singlet); 

V.O - 7.3- (BH, multiplet) ; 

7.70 {IH, doublet, J - 2.5Hz). 



[:arba:ir.i-^.y1,^„„^^^,. 

Following a procedure and using relative proportions 
o£ starting ^terials snuilar to those described "I 
E=««ple 114, but using 4-metboxyindole and acetaldehyde 



wo 96/03377 
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rcTimsioim* ^ 




Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 26, but using isopropyl O-benzyl-s-metfaoxy-*- 
methyl^l-methylthiocarbazol-2-yl) acetate, as obtained in 
Example 183, as a starting Material, the title compoxind 
was obtained la a quantitative yield ae a solid meltina 
at Z14-2ie-C. 



Nijclear Magnetic Resonance Spectrum (CDCSj, 270MHe) , 



1.91 


(3H, 




2.99 


t3H, 


singlet) ; 


3.99 


{3H, 


singlet) 


4.15 


{2H, 


einglet) ; 


6.37 


{2E, 


singlet) ; 


6.69 


(IH, 


doublet, J « S.lHa); 


6.9 


7.1 


(4H, multiplet) ; 


7.1 - 


7.3 


(3H, multiplet) ; 


7.32 


(IH, 


triplet, J • 8,lHz). 



Cflrbazol-2-vllarpr^i-f 

0.48 ml of a 1.0 M solution of boron tritromide 
(0.48 OTJiol) in methylene chloride was added to 1 ml of a 
solution of 106 mg isopropyl {9-benzyl-S-inetfcoxy.4. 
infethyl.i-methylthiocarbazol.2-yl)acetate (0 . 24 rr.-noi ) , 
Obtained in Exsmple iBl/in methylene chloride, at a' 
temperature of .TB-C. The reaction mixture was then 



2196046 
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wanned w at O-C and stirred for 3 hours- After this 
time, the reaction mixture was poured into a. saturated 
aqueous solution of sodium hydrogencarbonate, and the 
aqueous layer was extracted with methylene chloride. 
The resulting organic layer was washed with a saturated 
aqueous solution of sodium chloride, dried over, 
anhydrous inagnesium sulfate, and then the solvent was 
removed by evaporation uiider reduced pressure. The 
residue was subjected to colunm chromatography (eluent: 
a 15% v/v solution of ethyl acetate in hexaae) to yield 
8i mg {79H of the title cornpound as an oil. 



. t g - BenSYll - g - tlVdrffXV- 4 -me thvl - t - ^ ^thyl r.Y , j n - 
CArbagQl-a-vDacet-.ir ^n^^ 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 26, but using isopropyl [9-benzyl-s-hydroxy-4- 
methyl-i-methylthioc&rbazol-Z-yl) acetate, as obtained in 
Bxanple 195/ as a starting material, the title cons^ound 
was obtained in a yield of 94* as a solid melting at 
219-222'C. 



HUoleax Magnetic ftesonance Spectrum (CDCJI3, 270MHz) , 

1.99 {3H, singlet); 

2.84 (3H, singlet); 

4,17 t2H, singlet); 

6.3S (2H, singlet); 

7.0 - 7.4 OH, MUltiplet); 

7. €9 (IH, singlet) . 
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Following a procedure atitJ using relative proportions 
of starting materials siitiilar to those described in 
Example 114, but using isobutyraldehyde as a starting 
material, the title compouiid was obtained as an oil. 



{4-ISQPrQ13^a^l^ethvlthiocarbazol-2-Yl Uc6tic Acj,d • 

Following a procedure and using relative proportions 
of- starting roateriala similar Co those described in .. 
Exan5>le 26, but using iaopropyl (4-isopropyl-l-methyl- 
thiocarbazol- 2 -yl) acetate, as obtained in Exainple 187, 
aa a starting niaterial, the title coiOjpound was obtained 
in a quantitative yield as a solid melting at 171 - 
173«C. 



Nuclear Magnetic ResonEince Spectrum (CDCi^, 270MH2) , 

6 ppm: 

1.47 (6H, doublet, J - 6.8Ez); 
2.35 (3H. singlet); 

- S . 8Hz) p 



5,91 (IH, 

1.19 (2H, 

Ml (IK, 

7.25 (IH, 

?.43 (IH, 

7.51 (IH, 

: (IH, 



singlet) ; 
singlet) ; 
triplet, 
triplet, 
doublet, 
doublet, 



J " 7.7Hz) ; 
J - 7.7Hz) ; 
J - 7.7Hz) ; 
J - 7.7Hz) f 



).72 (IH, broad singlet). 



»6«B377 



TCtisnsieim 



lagprppy^ (9-BgnSVl -4-1 ^npmnvl.l .Tn^rhvl 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 4, tout using isopropyl {4-isopr9pyl-i-i„ethyltliio- 
carbazol-2-ya)acetate, as obtained in Exanple 187, as a 
starting material, the title' coupbuna viae obtained in a 
yield of 83* as an oil. 



0-3eBgYl -4-iqr?rrOPVl -1-niPrh vlthiorar-h^7;oi.;,yi , . 
acetic Ar^fl 

Following a procedure and using relative proportions 
of starting materials sijtdlar to those described, ia 
EJcainple 26, but using isopropyl (3 -benzyl-*: iaopropyl-i- 
methylthiocarbazQi-2-yl) acetate, as obtained in ExaiBple 
183, as a starting niaterial, the title compound was 
CJbtained ia a guaatitaltive yield as a solid melting at 
170 - 171'C. 

Nuclear Magnetic Resonance Spectrum {CDCt^, 270MKz) , 



i 


ppm: 




1 


49 


(SH, 


doublet, J - 6.8H2); 


1 


94 


(3H, 


singlet) ; 


4 


00 


(IH, 


sep, J = 6. BUZ) ; 


4 


22 


(2H, 


singlet) ; 


6 


39 


{2H, 


singlet) ; 


7 


0 


7.1 


(2H, raultiplet) ; 


7 


1 - 


7.5 


(7H, multiplet) ; 


B 


21 


(IH, 


doublet, J . 7..3H2) . 
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EXAWPT.n 1QT 

3- {l-Benzvllndm -7-yi jpro pionlc: Acid 

B ml of a solution of i.oo g of in(ial-3-ylpropiDnic 
acid in dimethyl f onnaniide were added gradually to 4 na 
of a suspension of 4.60 jng (10.6 nrniol) of sodium hydride 
(55* w/v dispersion' in mineral oii) in dljnethyl 
formainide at a teinperature of .-5"C, and the resulting 
mixture was stirred for 30 minutes at this ten^rature. 
After this time, x.B g (10.6 minol) of benayl bromide was 
added to the mixture which was then wanned to room 
temperature, stirred for lOmin, poured into ice-water, 
and acidified with a 1 N aqueous solution of hydrogen 
chloride. The resulting aqueous layer was extracted 
with methylene chloride, and the extract was dried over 
anhydrous magnesium sulfate and then the solvent was 
removed by evaporation under reduced pressure. The 
residue was reorystallized from a 1 : l v/v mixture of 
ethyl acetate and hexane to yield I.IS g (79V) of the 
title coinpourid melting at 121 - 122»C. 



tl-BfenZVllnd&l-3-vl1 thioacetomomhol irl^ 

Following procedures and using relative proportions 
of starting materials similar to those described in 
Examples 4 and 90, but using 3 -acetylindole as a 
starting material, the title compound was obtained as an 
oil. 



2196046 . 



Following a procedure and usinc? reia^-i„ 
in^terial,_ the title con^^ound v^s ototai^d ^ " "^'''^ 

3.82 t2H, singlet); 
5.30 (2H, aiaglet); 
7.11 - 7.67 (lOH, imiltiplet) . 



Following a procedure ead using relati™ 



3 la}, but using (l-benzylinflol-fi-vl 1=.^=^ ■ 

- Obtain., i. star'i^:^ : 

title cc^oun. .btaine. in a yiel. L ^::C;ntl. 

added gradually to 4 :nl pf a solution of .5 ^ 
t0.09 Of ^thyl (l-ben«ylindol-6-yi)ac«at. 

Obtained in a) above, m .i^^thyl fo J^idrat :;^ 
C^.^.^.. a.d tb. result!., ^ ^ J^^^^or 



2196046 
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30 minutes. After thia time, an excess of a 2 N aqueous 
solution of sodium hydroxide was added to the mixture, 
which was then stirred for 10 ininutes. The aqueous 
layer was extracted with methylene chloride and the ' 
extract was washed with a saturated agueous solution of 
sodium chloride, dried over aiahydrous magnesium sulfate 
and then the solvent was removed by evaporation under 
reduced pressure. The residue wag subjected to column 
chromatography {eluent: a 25% v/v solution of ethyl 
acetate in hexane] to yield 23 mg (83k) of the title 
compound as an oil. 



■(1-BengY l - ? ■ f omvliTirioi - fi - vi i . r-n^ j ^ n^f 

Pollowiag a procedure and using relative proportions 
of starting materials sijnilar to those described in 
Exaniple 14, but using methyl (l-beazyl-3-foiitiylindol-6- 
yl) acetate, as obtained in Example 194, as a starting 
material, the title compound was obtained in a yield of 
92* as a eoiid melting at 162-163 "C. 

Huclear Magnetic Resonance Spectrum {CDCs^, 270ME2) , 

3.74 (2H, siiiglet); 

5.33 (2H, singlet) J 

7.17 - 8.28 OH, multiplet); 

9.96 (IH, singlet). 



EXfiMPLR 

MfithYi- ( 3 - Benzoyl • i - ben==vn nrt pi - k . ^i ^ ^ ^ ^ ^ 
Following a procedure and using relative proportions 
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Of starting niaterials . similar Co 'those deacribed in 
Example 194 b) , but using n,h -dime thy Ibenzaaiide as a 
starting Biaterial, the title compouwl was obtained ia a 
yield of 70* as an oil. 



EXAMPI.R 1<j7 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
. Example 14, but using methyl C3-benzoyl-i-beiiByliiidol-6- 
yl) acetate, as obtained in Exaaiple 196, as a starting 
material, tue title coiirpouad was obtained in a yield of 
90% as a solid melting at 195-196"C. 

Nuclear Magnetic Sesonance Spectrum (CDCig, 270MBs;) , 

3.75 (2H, singlet); 
5.35 {2H, singlet); 
7.24 - 8,39 (14H, aiultiplet) . 



■ EXflMPLg 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 194 b) , but using N,N-dimethylacetainide as a 
startiag material, the title compo^ vms obtained in a 
yield of 75* as an oil. 



2196.046 

wo 96/03377 - 2 72- PCTUP9S/0I494 ^ 

EXflMPI.B 709 

O-Acetvl-l-benzvllndol-fi-vllagecie J^r.j^ 

Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 14, but using methyl { 3 -acetyl -1- benzyl indol-6- 
yl) acetate, as obtained in Example 198, as a starting 
material, the title compound was obtained in a yield of 
88St as a solid melting at 211-212°C. 

Nuclear Magnetic Resonance SpecCrtiin (CDCij, 270MHz) , 



2 


so 


(3H, 


singlet) ; 


3 


73 


(2H, 


singlet) ; 


'5 




(2H, 


singlet) ; 


7 


14 




35 (7H, multiplet) ; 


7 


72 


(IH, 


singlet) ; 


a 


34 


(IH, 


doublet, J - 8,0Hz 



EXfiMPLE 2aa 

i g-BenZVl-l-methvlsulfinvl-4-methYlcarbagn> .^i-y;! 1 - 
acetic Acid 

Following a procedure and using relative proportions 
of starting materials similar -to those described in 
Ejcample 2G, but using ieopropyl (9 -beniyl-i -methane- 
.aulEinyl-4-mfithylcarba20l-2-yl)acetate, as obtained in 
Ejcample 215 below, as a starting material, the title 
compound was obtained in a yield of 96* as a solid 
melting at 210''C (with decomposition) . 

Nuclear Magnetic Resonance Spectrum (dg-nMSO, 270MBz) , 
t ppm: 

2.74 [3H, singlet); 
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2196046 

-273- 



fCri3P9SI01«9A 



2 


83 


<3H, 


singlet); 


3 


94 


(IH, 


doublet:,. J - 16.0Hz}; 


4 


30 


(IH, 


doublet, J » iS.OHz); 


6 


18 


(2H, 


single t) ; 




ee 


(2H, 


doublet, J = 7.26Hz); 


7 


01 


(IH, 


singlet) ; 


7 


17 


- 7.53 (6H, multiplet); 


S 


20 


(IE, 


doublet, J » 7.88Hz). 



EXAMPr.r;' pn-, 



Z SOnrnvl f^-BPn-^vl .1 -^-l -r^ 'l ■ 

44 mg (0.2S trmol) of m- chloroperfeei^oic acid was 
added to 6 ml Of a solution of lOO mg tO.23 jmnol) of 
isopropyl ( 5 - benzyl - 1 -nethylsulf inyl - 4-meUiylcaibazol - 2 - 
yl) acetate, as obtained in Example 2is below in 
methylene cliloride at roam temperature, and th« ndxture 
was stirred for 30 minutes. After this tiae, a 
saturated aqueous solution of sodium Itydrogencarbonate 
was added to the mixture, the aqueous layer was 
extracted with methylene chloride, the extract was dried 
over anHyarous magnesinm sulfate and Chen the solvent 
was removed by evaporation under reduced pressure". The 
residue was subjected to column chromatography (eluenf 
a SO* v/v solution of ethyl acetate in hexane) to yield 
90 mg £87%) of the title con.pound as an amorphous solid 



fg -Benzyl -;^-mf^t ^ hv1 ^^il touvi^A.^ ^f'n y-^ . 

Cflrhar,Ol-?-vHRrgt:H.c nr^^f^ 



Following a procedure and using relative proportions 
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oC starting maperiais similar to those described in 
Example 26, but using iabpropyl (9 -benzyl -l-metbane- 
sulfonyi-4-niethylcaxtoazol-2-yl)acetate, as obtained in 
Example 201, as a starting material, the title compound 
was dbtained in a yield o£ 95* as a solid melting at 
167-16800, 

Nuclear Magnetic Hesonance Spectrum (CDCs^, 270MH2) , 



6 


ppm: 




2 


94 


(3H, 


-singlet) ; 


■3 


06 


(3H, 


singlet) ; 




31 


(2H, 


singlet) ; 


6 


25 


<2H, 


■ singlet) ; 


6 


77 


(2H, 


doublet, J - 7.7Hz) 


7 


03 


IIH, 


singlet) ; 


7 


14 


- 7. 


46 (SH, miltiplet) ; 




20 


(IH, 


doublet, J - 7.7Hz) 



IgQ-prpPVl (4,9-Dimebhvl-l-m<.hh Ylgulfinvi- 
CBrbazol-2-vHar.Pt-.at-ff 

JgPPr gPYj- H . g-diltiethvl-l-methvlhhiocarbazol -?.-Yl ] ■ 
acetate 

Following a procedure and -using relative proportions 
of starting materials similar to those described in 
Example 4, but using isopropyl (4-itiethyi-i-iaEthylthio- 
carbazol-2-yl)acetate and methyl iodide as starting 
materials, the title coasjound was obtained in a yield of 
80* as an oil. 



96(03377 
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Following a procedure and usino i - 
Obtained a ^ieXd'.. : '=-^-^ ^a. 



M .tmlos •.eerl.l, „^ lU-ti-™ proponloa. 

""r;.r"" ..,.«so, 

2.79 (3H, singlet); 

3-" (3H, Sluglet); 

3.BS (2H, broad singlet);. 

4.41 (3H, singlet); 

6.89 (IH, singlet); 

(IB, triplet, J . 7.4H.). 
7.51 (iH, triplet," J. ...^.j , 
_ 7.63 (IH, doublet, J - 7.BHZ). 
8.14 (iH, doublet, J . 7.8Hz)' 



•W0 96«3377 
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iBPPrgpy] [l-BsnzYli : tilg-4,3-tiimPthvtf.;.r^„.^i .^.yi ,np ^ ^ ^„ ^ ^ 

Following a procedure and using relacive proportions 
of starting materials similar to those described in 
EXBH^jle 216 below, but using isopropyl (4 , 9-dijaethyl-i- 
methylsulfinylcarbazol-2-yl] acetate, as obtained in 
Bxan^le 203, and benzyl bromide as starting materials, 
tiie title compound was obtainea in a yield at 72* as an 
oil. 



(l-Bgngv3.thio-4,')-rLimethvlearl7azo]-;..y7)„ .e.et:in nr- ^ j ^ 

Following a procedure and using relative proportions 
of starting materials similar to those dascribed in 
Exanple 26, but using isopropyl {l-ben2yltliio-4»9. 
dlaethylcarbasol- 2 -yl> acetate, as obtained in Example 
205, as a starting material, the title consjound was 
obtained .in a yield of B2* as a solid melting at 

1B7-188''C. 

Nuclear Magnetic Resonance Spectrum (CDCtg, 270MHa) , 

2. B5 (3H, singlet); 

3. B3 (2H, singlet); 
3.90 (2K, singlet); 
4.32 (3H, singlet] ; 

6.93 - 7.57 (9H, multiplet) ; 

B.16 (iH, doublet, J ^ 7.9Ha)'. 
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BXftMPt.R ;.^-7 



IStjUrPPYit , ,g-DilBftrhvl-l.iffnipr ^ vlt:hjo. 
Car]3ftZQl-2-vllanAi-,t^.. 

Following a procedure and. usiiig relative proportions 
of starting materials similar to those described in 
Example 2lG below, but using isppjtjpyl (4,9-dijnethyl-l- 
methylsulfinylcarbazol.2-yl)acatate, as obtained, in 
E^cample 203, and iaopropyl ' iodide as starting, sateriale, 
the title compound was obtained in a yield of 65» as an 
oil. 



BXflMPT , .g 

„(4 , 9-pj.rBsr,t]Yl ■^^^•ppp^PPVlt^.hioca^bagm- ^ -vHaeg^■^ , ^ ;; ft ^^jf^ 

Following a procedure and. using relative pi^rtions 
o£- star:;iag materials eimilar to those described in 
Example 26, but using isopropyl (4,9-dimetb.yl-l- 
iSQpropylthiocarba3ol-2-yl) acetate, as obtained in 
Example 207, as a starting material, tbe title conpound . 
was obtained in a yield of 90* as a solid melting at 
205-20S»C. 



Nuclear Magnetic Resonance Spectrum tCDC*^, 270MHz> , 



1 


X7 


(6H, 


doublet, J » 6.73Hz) 


2 


85 


(3H, 


singlet) ; 


3 


06 


(13, 


hepted, J - 6.7Hz); 


4 


23 


(2H, 


broad singlet) ; 




41 


(3H, 


singlet) ; 


7 


01 


(IH, 


singlet) ; 


7 


25 


- 7. 


54 (3H, multiplet); 


a 


15 


(IH, 


doublet, J - 7. BHz) . 
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E ^AMPLg 209 

SgPPrOPYl (4 ■ 9 -Dimethyl ■ 1 - prepvlehiocarbazol -2 - vl 1 acrgf ar^ 



Following a procedure and using relative proportions 
of starting materials similar to those described in 
Example 216 below, but using isopropyl (4, 9 -dimethyl- 1- 
methylBulfinylcarbazol-Z-yDacetate, as obtained in 
ExaEi>le 203 and propyl iodide as starting jnacerials, the 
title ccnpound was obtaiined in a yield of 69% as an oil. 



EXAMPLE 210 

14. 9-Dinietl](vl-l-proDvltMocarbagol-2- vl) acetic Aniri 

Following a procedure and using relative proportions 
of starting materials alMlar to those described in 
Example 26, but using Isopropyl [4, 9 -dimethyl -1-propyl- 
thiocarbazol-2-yl)acetate, as obtained in Exaicple 209, 
as a atartinc material, the title conipound was obtained 
in a yield of 84% as a solid melting at IST-lBS^C. 

Nuclear Magnetic Resonance Spectruia (Ct>C«^, 270MH_z) , 





ppm: 




0 


94 


(3H, 


triplet, J - 7.3EZ) ; 


3, 


56 


(2H, 


sixted, J - 7.4Hz) J 


2 


66 


(2H, 


triplet, J - 7.54Hz) ; 


2 


85 


(3H, 


singlet) ; 






(2H, 


singlet) ; 




44 


{3H, 


singlet) ; 


7 


00 


CIH, 


singlet) ? 


7 


24 


- 7. 


47 (3H. multiplet) ; 


8 


15 


(IH, 


doublet, J - 7.9Hz) . 
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carba.zo3 - g-viTanoh at-.p 

Following a procedure and using relative proportionB 
Of starting materials similar to those described in 
Exan^ple 4, but using tert-butyl (4-inethyl-i-methylthiQ- 
carba^pl- 2 -yl) acetate and 2 -phenylethyl bromide as 
starting materials, the title compound was obtained in a 
yield of 77* as an oil. 



carbagf>],-;^ -vnarBt ^| n f^^j^ 

Following a procedure and using relative proportions 
Of starting materials sijnilar to those described in 
Example 3, but using tert-butyl [4-methyl-i-methylthio- 
9- (2-phenethyl)carba2ol.2-yl] acetate, as obtained in 
Bxaiople 211, aB a starting aaterial, the title co«ffi,ound 
was Obtained in a quantitative yield as a solid melting 
at 181 - 182 -C. ^ 

nuclear Magnetic Resonance Spectrum (CDC*„ 270MHz) , 
6 ppm: 

2.29 (3H, singlet); 

2. 36 {3H, singlet) ; 

3.04 (2H, triplet, J » a.lHz); 

4.25 (2H, singlet); 

5.17 {2H, triplet, J » B.lHz); 

7.04 (IH, singlet); 

7.25 - 7.36 (6H, rtlultiplet) ; 

7.51 (2H, doublet, J - 3.3Hz); 

8.17 (iH, doublet, J . 7.9Hz). 



wo 9fi/03377 
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tert-BUtVl r4-MethVl-1.mP^hYl^hl^.o . n.„hRnv1nr-opyT) . 
Sarfaazol - 3 - vl 1 arfti^j^i-.T. 

Following a procedure and, using relative proportions 
of starting niateriala similar to those described in 
EStaaiple 4, but usiiig tert-butyl (4-inethyl-l-KietliyiUiio- 
carbazol - 2 -yl) acetate and 3-phenylpropyl bromide as 
starting Materials, the title compound was obtained in a 
yield of 74* as an oil. 



acetic j^rA^ 

Following a procedure and using relative proportions 
of starting naterials similar to those described in 
Example 3, but using tert-butyl [4-jiiethyl.i-inethylthio-9- 
(3-phenylpropyl)carbaaoi-2-yl]acetate, as obtained in 
Example 213, as a starting material, the title canpouad 
was obtained in a quaintitative yield as a solid melting' 
at 155 - 156»C. 

Nuclear Magnetic Resonance Spectrum (CDCt^, 270MHz) , 

2.13 (2H, triplet, J . 7.6Hz}; 
2.2 (3H, singlet) ; 

3.73 (2H, triplet, J - 7:6Hz); 

2.84 (3H, singlet); 

4.22 (2H, singlet); 

4.94 (2H, triplet, 3 - 7.6Hz); 

7.00 (IH, singlet); 

7.17 - 7.48 (8H, multiplet) ; 

8.14 tlH, doublet, J < 7.8Hz). 



l'096flJM77 
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EXAMPI.R ;^';| b 

sa3rfcai!Pl-a-vii.ar^^f,rf. 

750 mg of 80% v/v m-ohloroperbenzoic acid in water 
was added gradually to 40 ml of a .clutio. o. iecp.opyi 

(9-benzyl.i-znethylthlo-4-aethylcarba«ol-2-yi)acetate 
(1.00 g) , Obtained in a nuumer siioliar to that of the 
title compound of Exa^qple 115, in mathyleae chloride 
^d the reaction mixture was atirred for 1 hour, with 
ice cooling. After thi. ti^, reaction mixture was 
diluted .ith an exce.a of ethyl acetate and washed wl^h 
a saturated aqueous solution of sodium hydrogen- 
carbonate. The resulting organic layer vaB dried over ' 
• anhydrous sodium sulfate and then the solvent was 
removed by evaporation under rtidueed pressure. The 
re^idue^s subjected to colu«. chr«„atography (eluent: 
a 50 - 60% v/v solution of ethyl acetate in hexane) to 
yxeld 719 of the title compound as a solir^ 

Nuclear Magnetic Resonance Spectrum '(CDC.,, 270MH,) 
5 ppm: ^ ' ' 

(3H, doublet; J = 6.6Hz); ' 

1- 27 -OH, doublet, J • 6.6Hz); 
2.51 (3H, singlet) ,- 

2- 91 [3H, singlet); 

4.18 IIH, doublet, J . 16.-7HZ); 
4.70 (IH, broad singlet) ; 
5.03 {IH, multiplet); 
6.06 (2H, broad singlet); 
6.90 - 7. SO (9H, multiplet); ' 
8.22 (IH,. doublet, J - 7.8Ha):' 
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T<ionr-oovl t9 -Benzvl ■ 4 -methyl - 1 - propyl thio- 

0.1 na of anhydrous trif luoroacetic acid was added 
to 5 ml of a solution of IDD mg isopropyl 0-beii2yl-4- 
mechyl'l-methylsulfinylcaxbazol- 2 -yl) acetate, as 
obtained in Example 215, In methylene chloride, and the 
reaction mixture was refluxed for 30 minutes. The 
solvent wis then removed by evaporation under reduced 
pressure and the residue was dissolved in 2 ml of 
methylene chloride. O.S nil of n-propyl iodide, 1 ml of 
triethylamine and 1 ml of methanol were then all added 
to the resulting solution at room temperature and the 
reaction mixture was stirred for 30 minutes. After this 
time, the reaction .mixture was diluted with an exceas of 
ethyl acetate, and washed ,with a dilute agueoua solution 
of hydrogen chloride, a saturated aqueous solution of 
sodluiB hydrogencarbonate and a saturated aqueous 
solution of sodium chloride, in that order.. The 
resulting organic layer was dried over anhydrous sodium 
sulfate and then the solvent was removed by evaporation 
under reduced pressure. The residue vas subjected to 
colunin chromatography (elueat: a 4 - 6* v/v solution of 
ethyl acetate Ih hexane) to yield 86 mg of the title 
coBcpound as a solid. 

nuclear Magnetic Eesoaance Spectrum (aoCij, 270MH2) , 



S ppm 






0-78 


(3H, 


triplet, J - 7.4Hz) ; 


1.22 


(6H, 


doublet, J - 6.6HZ) ; 


1,33 


C2H, 


multiplet) ; 


2.38 


(2H, 


triplet, J - 7.4Hz) ; 


2. 89 


(3H, 


singlet) ; 


4.12 


(2H, 


singlet) ; 


5.04 


(IH, 


multiplet) J 
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,6.42 (2a, Singlet) r " 
fi.9H -.7.45 OH, multipiet) ■ 
8.19 (IH, doublec, J - 



^-^.uwxng a procedure and using ralati^.. ^ 
of starting mterials similar to"J„ ! P^oporcions 
2S. ijut using Sfit:^/? " «»=8cribed in 

--3, .70.H., 

0-Bi (3H, triplet, J . 7.4H^j. 

[2H, multiplet); 

(2fl, triplet, J - 7.4Hz}. 
2.94 {3H, BingleC); 
■4.25 (2H, singlet); 

(2H, siajlet); 
7- 00 . 7.50 multiplet). 
8.24 (IH, doublet, J - 7.8H2) 



ExaMijiiB ZIP 

Following procedures and using relative 
Of stating materials similar to lZl . P«^°«i°ns 
.E^P1« 216 and 217, b^rusLa / in 

Dut using isopropyl iodide as a 
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starting material, the title compound «aa obtained as a 
Bolid melting at 207-210«'C. 

Nuclear Dlagaetic Resonance Spectrum (CDCi^, 370MHz) , 



0 


99 


(SH, 


doublet, J - 6.6Hz) 


2 


89 


C3H, 


singlet) r 


2 


90 


tlH, 


multiplet) ; 


4 


23 


(2H, 


singlet) ; 


6 


41 


(23, 


singlet) ; 


7 


00 


- 7. 45 (9H, multiplet) ; 


8 


2B 


(IH, 


doublet, J - 7.8Hz) 



EXMgLB 219 

Methvl f q.Bgngvl-i-hYdroxv-4-giethvlcarbazol-2-vll acetate 

a) 10-Bengvl-5-rnethvl-2 , 3 -ditivdroEurP TZ , 3-a1 - 

garbazol-2-one . 

Following a' procedure and using relative proportions 
o£ starting materials similar to those described in 
Exan^ple 4, but using 5-methyl-2,3-dihydrofuroI2,3-al - 
carbaa:ol-2-oae [obtained as described by Y.oikawa, M. 
Tana)ca, H. Hirasawa and 0. Yonemitsu in Cliein. Pbazm. 
Bull., 29, 1606 (1981)], the title coiT?)ound was obtained 
as an ajnorphous acilid in a yield oE 88*. 

b) Methvl i9-bengvl-l- hYdroxy-4-nietfavlca,rbazol-2-vl) - 

acetate .. 

0.5 ml of a 1 M methanolic solution of sodium 
Kvethoxlde was added to 5 ml of a methanolic solution of 
10 -benzyl - 5 - methyl -2,3- dihydrof uro [ 2 , 3 - a] carbazol - 2 - one 
(80 mg) , as obtained in. Example 219a) above, with ice- 
cooling, and the reaction mixture was stirred for 30 



PCT/JP9Sroj4M 



}9fi/03377 

-2BS- 

Ifisutes ac room temperature. Aftflr- -u- 
'^-action ::^..ur. „as diluted w^^a ' 
aqueous solution of «™ ^'''^^^^ 

. washed with water driL ^ "^^^^"^^^^^^ 

t^en the .oav^^HL rZ"^ T'^^"^ ^^^-^ 

chron^to^raphy f.i.ent: 

vacate « haxane) to yield B3 1 I "^^^^^^ of ethyl 
as a solid. " the title 



Nuclear Magnetic Resonance Sr,»„. 

S ppm: Spectrum (000.3, 



2-80 (3H, singlet); 
3.75 (3H, singlet); 
3.82 UK. singlet), 
(2H, fliaglet); 
6.72 tlH, singlet); 
'•10 - 7.50 (SH, maltipietj. 
8-09 (IH, si^iglet); ' 
S.ie (IH, doublet, J. 7.aH.). 



^"-ff^ftTllTVl 1 111! 



«0 n,? Of methyl O-benryl-i hv/ °' ^ of 
yi»-«tate, a. obtained L n^lr'''''''''''''^^^^^-^- 
^o^ide, at ro^ te^eStut^^ ^^^^^^ 
"as stxrred for 1 kour. After ^^«"ion ^nixture 

fixture „«s diluted with an ele '^"^ ^^'^^^^'^ 

thea wash., with a aatura^.T ""^^^ ^^^-^^t-' 

^oride. .-ulti^ ^^"^ ^^-^^ »^ ^odiu. 



W0 96rt03T7 
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removed by evaporacion under reduced pressure. The 
residue was subjected to column chromatography (elueat: 
a IS - 20\ v/v Bolution of ethyl acetate in heacans) to 
yield 84 mg of the titXe cos^icuaa as a solid. 

Mucl ear Magnetic Resonance Spectrum (CDCt^, 270MHr) , 

2.84 (3H. singlet) J 

3.62 (3H, singlet); 

3.71 (3H, singlet); 

3.62 (2H, singlet), 

5. 88 (2H, singlet); 

6.91 (IH, singlet); 

7.05 - 7.45 (BH, mmtipiet); 

B.17 (iH, dooiblet, J « 7.aHa). 



EXAMPLE 

Following B procedure and using relative proportions 
of starting materials siiidlar to those " das criJMd in 
Exaraple 26, -but using 80 jng of methyl (9-ben2yi-i- 
inethwy.4-methylcarbassol.2-yl) acetate, as obtained in 
Exanple 220, 61 >ng of the title compound was Obtained as 
a solid melting at 200-202»C. 

Nuclear Magnetic Resonance Spectrum (CDCI3. 270MHz) , 
i ppm: 

2.84 13H, singlet); 
3.63 (3H, Singlet); 

3.85 (2H, singlet); 
5.B7 (2H, singlet);' 
6.91 (IH, singlet); 

7.0s - 7.45 IBH, multiplet); 
8.17 (IH, doublet, J - 7.6Ks). 
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■ fg- f^^MpthPxvca^bo^vlben^Y■^}- l.^^p^hy^r.a^-^ f|^p1 ■ 
sgetit^ ftrlrl 



Followxng a prpcedurs aaU using relative proportions 
Of starting materials similar to those described in 
Exainple 4, but using inethyl (l-methylcarbazol-a-yl) . 
acetate and 4-methoxycarboaylbeazyl bromide as starting 
materials, tha title campomxa «as obtained as an oil 



lcafbagn X-2-Y:i ] - 



Following a procedure and using relative proportioiis 
of starting inaterials similar to tHoae described in 
K^ple 14, but using methyl [9- (4-metboxycarbonyl. 
benzyl) -i.n,echylcarbazol.2-yi] -acetate,' as obtained in 
a) above, as a starting material, tbe title con^iound was 
obtained as a solid melting at 200-202»C. 

Nuclear Magnetic Rcjsonam 

2. SO (3H, singlet]; 

3.83 {2H, singlet) ; 

3. SB (3E, singlet); 

5.77 (2E, singlet); 

7.10 - 7.45 (7H, ntultiplet) ; 

V.98 (2H, doublet, J - B.OHs;); 

8.10 (IH, doublet, J - 8.2HS). 



ice Spectrum (CDCj!^, 270MHz), 
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EXAMPLE 223 

r?- ;4-C ^y v>n-^ihgnzvl)-l-mgthvlearbazol-2-vllacetic ftcld 

Following a procedure and using relative proportione 
ot otarting materials similar to those described in 
Exantple 26, but using [9- {4-metho5cycarbonylbenzyl) -1- 
niethylcarbazol-2-yl] acetic acid, as obtained in Example 
222, as a starting material, the title compound was 
obtained ae a solid melting at 220-225-C (witii 
decDsposlCion) . 

Nuclear Magnetic Resonance ' Spectrum (CDCc^ t- 
tetradeuterated methanol, 270MH2) , & ppm: 

2.52 (3H, singlet); 

3 . 82 (2E, singlet) ,- 

5.80 (2H, singlet); 

7.10 - 7,50 (7H, ntultiplet) ; 

7.93 (2H, doublet, J - 8.0Hz); 

8.10 tlH, doublet, J - B.2Hz). 



f?- (4-Car faamnvlbenzvl>.l-methvlcarbazol-2-vn acetic Acid 

[9- (4-Metho5tycartoonylbenzyl) -i-methylcarba20l-2-yl] - 
acetic acid, as obtained in Esran^le 222, was treated 
with methanolic aiamonia at room temperature to afford 
the title compound ae a solid melting at 2SS-260°C (with 
decomposition) . 

Nuclear Magnetic Resonance Spectrum (CDCi^ + 
tetradeuterated methanol, 27QMHz) , i ppm: 

2. 50 (3H, singlet) ; 

3.86 (2H, Singlet); 

5.78 {2H, singlet); 
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7.10 - 7.40 {7H,'raultipiet) ; 
7.92 (2H, doublet, J - B.OHz); 
8.06 (IH, doublet, J . e.2Hz) . 



Methvl f 1 - Ben 7 Y T i n flffl - S - yn a 1 , fi f f 

Follpwing' procedures and using relativa proportions 
of starting materials similar to those described in 
Examples 35 and 4, but using indol-fi-ylcarbaldehyde, tHe 
title compound .was obtained as an oily material. 

Nuclear Magnetic Resonance Spectrum (CDCS3, 270Maz)-, 
5 ppm: 

3.79 (3H, singlet) ; 
. 5.33 (2H, singlet); 

G.40 (IE, doublet, J = I8.OH2); 
6.58 (IH, doublet, J » 3.2Hz); 
7.10 - 7.40 (BH, multiplet) ; 
7.61 (XH, doublet, J = B.OKz); 
7.88 (IH, doublet, J . ie.OHa), 



il-Bgn a vliiniol-€-vi)acTY? i ,; ftn lVl 

Following a procedure and using relative proportions 
of starting materials similar to those, described in 
Example 26, but using methyl (l-benzylindoi-g-yi) . 
acrylate, as obtained in Example 225, the title compound 
was obtained as a solid melting at 202-204-c. 

Nuclear Magnetic fiesonanee Spectrum (CECig,' 270MHz) , 
. 6 ppm: . 
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S.33 (2H, ainglet); 
6.40 (IH, doublac, J - 18.DHZ); 
6.57 (IH, douilec, J - 3,2H^); 
7.10 - 7.50 (9H, multiplet) ; 
7,86 (IH, doublet, J > iB.OHz). 



Following procedures and using relative proportions 
Of starting- materials similar to those described ia 
Examples 36 and 26, but using methyl (X-beaaylindol-e- 
yDacrylate, as obtained in Example 225, the title 
compound was obtained as a solid aelting at lOi-iocc. 

Nuclear Magnetic afeaonance Spectrum (CDCi- 270MIIz) , 
6 ppm: 

2.68 (2H, triplet, J - B.OHz); 
3.02 {2H, triplet, J « 8.0Hz); 
5.31 (2H, singlet); 
6.50 \2S, doublet, J.- 3.2Hz}; 
6. 89 (IH, doublet, J - a.4HK); 
7.10 - 7.40 (7H, multiplet) ; 
7.58 (IH, doublet, J - 8.4Ha). 



74.6 mg (0.26 rnnol) of carbonyldiimidazole was added 
to 1 ml of a solution of 50 mg (0.13 nrniol) of 
{9-benzyl-4-methyl-i-methylthiocarbazol-2-yl) acetic 
acid, as Obtained in Example 14, in tetrahydrofuran, and 
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the reaccion fixture was stirred for 1 hour at room 
temperature. After tbis time, «.8 »^ (0.26 uunol, of 
methaaesulfonaioide and 70.0 (o.ag ^ol) of 
l,8-diazabicyclo[5.4.0)undec-7-ene were add^d to the 
».x«ure Which fir.t a tirred. overnight at room 
t^er.ture and then reflu^ed for 2 hoar.. After this 
t^e, an excess of water added to the fixture, a.d 
the resulting aqueous layer extracted with ethyl 

w:;r::;er"^^'^^'" ^^^^^ ^^^-^ 

soZZ . " s-^^^^e^ a<3u.ous solution of 

-odx™ chlorxde, dried over anhydrous sodiu^n sulfate a^d 
the solvent was the. removed hy evaporation under 
reduced pre.B^re. The residue was subjected to coluznn 
^omotography (eluent: a 50* v/v solution of ethyl 
acetate in he«ne, to yi«ld 48 (BO*) of the title 



1.93 (3H, singlet); 

2.91 {3H, singlet); 

3-22 (3H, singlet); 

4.10 (2H, singlet); 

6. 35 {2H, singlet); 

6.97 - 7.S3 {SH, multiplet); 

8.00 (iH, singlet) ; 

a. 22 (IH, doublet, j - 7.9H2) . 
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[9 - f2- (3-anoroiih^mrn^rhyii .^-i T,^ ^^ ^!.:!.^^,,^,^ ^.^. 
.cail>azol.2-vHaf^^-ir i^^^Tl 

tnetbYlr.h.in- cartaagol -2 - af-.=..-at ^^ 

Following a procedure and using relative proportions 
Of starting materials similar to thbae described in 
Example 4, but using tert-butyl (4-inethyl-i-Biethylthio- 
carbazol - 2 -yl ) acetate and 2 - ( 3 - cfalorqphenyl ) ethyl 
bromide as starting materials, the titq.e coepound was 
obtained in a yield of 73t as on oil. 

^' i?-fZ-f3-r;niorPPheTivnPt-.hvii-4-m«>-| i yi.i.^^^t,y^ ,.^^„. 

Carbftgul - ;i-v1)acetir ar^j^^ 

Following a procedure and using relative porportions 
of starting materials similar to those deacsibed in 
Example 3, but using tert-butyl {9- [2- (B-chlorophenyl) - 
ethyl] -4-methyl-i-methylthiocarbazol-2-yl}acetate, ae 
obtained in a) , as a starting material, the title 
coinpouna was obtained in a guaatative yield, as a solid 
melting 171- 178 "C. 

Nuclear Magnetic Resonance Spectrum (CDC*^, 270MHz) , 

i ppm: 

2.29 C3H, singlet); 

2.8e {3E, singlet); 

2.95 - 3.05 C2H, multiplet) ; 

4,24 {2H, singlet); 

5.10 - 5.20 (2H, multiplet); 

7,05 (IH, .singlet) ; 

7.13 - 7.53 (7H, multiplet); 

8.17 (IH, doublet, J « 7,9Hz). 
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P A ethYl ^-t 1n^ m-^-y1.) .. -g, a,2 -r,rif1rnrnprhvin,.i^»^r ° 
400 Dig (17.4 mmol) of sodium was. added to 10 ml of a 
solution of 2.23 g (13.9 nmol) of diethyl Kalomte in 
toluene under a stream of nitrogea gas, and the reaction 
mixture was refluxed for 2 hours. Aftar this tl^ne, the 
reaction- mixture wae cooled to. room teiis)erature, and 
6 ml of a toluene solution or 1.00 g (4.6 mmol) o£ 
l-(indol-3-ya).2,2,2-trifluoroBthanol were added. The 
resulting ndxture was then refluxed for 30 minutes. 
After this time, the mixture was added to 100 ml of 
■ ethanol, acidified with a dilute aqueous solution of 
hydrogen chloride, and the solvent was removed by 
evaporation under reduced pressure. THe resulting 
aqueous layer was extracted with ethyl acetate' and the 
extracted organic layer was washed with a saturated 
aqueous solution of sodium chloride, dried over 
anhydrous sodium sulfate and the solvent removed by 
evaporation under reduced pressure. The residue was 
subjected to column chromotography (eluent: a 20% v/v 
solution of ethyl acetate in hexane) to yield 1.49 g 
(91*) of the title confound. 

^> ^ - - tlndQ l -j-Y^) -4.4.4-rriflu9rff l7V! : vric an-iri 

Following procedures and using relative proportions 
of starting materials similar to Chose described in 
Examples 109 and 110, but using diethyl 1- {indol-3-yl) - 
2,2,2-trifluoroethylmalonate, as obtained in a) above, 
as a starting laaterial, the title coinpouad waa obtained 
as an amorphous solid. 



wo 96/03377 
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vDagetate 

Following procedures and using relative proporcioas 
of scarting materials similar to those described in 
Examples l and 2, but using 3t (indol-3-yl) -4, 4, 4-tri- 
fluorobutyric acid, as obtained in b) above, as a 
starting material, the title conipound was obtained as an 
oil. 

<1> ( 3 ■-Mer,^IY1f^j,Q-4-trjf^11□romethvlr-^. r taa^n] -a.yl 1 

flcgtic acitf 

Following a procedure and uaing relative propcrtloaB 
of starting niaterials similar to those described In 
Exainple 26. but using isopropyl (l-inethylthio-4'tri- 
fluoroinethylcarbazol-2-yl) acetate, as obtained in c) 
above, as a starting material, the title compoimd was 
obtained in a qualitative yield as a solid Belting at 
115-120'C. 

Nuclear Magnetic Resonance Spectrum (cnCig, 2lomz) , 

2.39 (3H, einglet); 

4.22 (2H, singlet}; 

7.2B - 7.56 (4H, riiultiplet) ; 

8. 28 {IH, doublet, J - 8,2 Hz); 

8.BB (IH, singlet) ; 
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of ^ ^ -lativ. proportions 

of starting materials similar to those described in 
E-ample 4 but using isoprapyl (l-a«thylUii<,-4-trifluoro- 
^et^ylc.rba.ol.2.yl,a=etat., as obtained in Z ' 

=) , as starting material, the title ccaapou^d was 
obtained in a yield of 88* as an oil. 

of sSi""' ' """^"^ "^''^ proportions 
of startxng material, siadlar to those described in 
Hxa^ple 25, but u.ing isopropyl (S-ben^l-i-^thylthio-.- 
trx.luoro.atbylca.ba.al-.-yl)acetate, as obtained n a, 

i.97 t3H, singlet) ; 
. 4.24 {2H, Singlet); 
. 6.40 (2H, singlet); 

7-03 - 7.56 OH, multiplet); 
8.36 (IH, doublet, J - 8.1Hz). 



2196046 

WO9S/03377 -296- PCT/JP9S»1«!M ^ 

BXftKPLB 2? 2 

( 4 -Methvlthloearbazol - 3 - vH acetic Acid 

a) laPPrPPVl ( a -methvl thiocflrba^ol - ?! -vl > acgna^... 

Follovriag procedures and using relative proportions 
of starting materials similar to tliose described in 
Exairples la), 34, 3S, 36, lb), ic) , id) and 2,' but using 
inaol-2-ylcarb03cylic acid as starting material, the 
titls compound was obtained as an oil. 

i4.-Meth^rltliiocarbazol - 3-vl 1 a cetic acid 

Following a procedure and usingr relative praportitms 
■ of starting materials similar to those described in 
Exan^le 26, but using isopropyl {4-methylthiocaxbazol-3- 
yl) acetate, as obtained in a) above, as a starting 
material, the title con^iound was obtained in a' 
guantative yield as a solid melting at 200 - 210 "C {wim 
decon5)Osltion) , 

Nuclear Magnetic Resonance Spectrum (CDCt^ + 
tatradeuterated methanol, 270MRB) , S ppra: 

2.40 (3H, singlet); 

4,18 {2H, singlet); 

7.20 - 7.50 (5H, multiplet); 

8.87 (IH, doublet, J - B.ffHz). 



EXAMPLE 233 

f9-Be]izvl-4-methvlthiocarbazol-3-vnpf7f.f.Tr ji^^i^ 



Follovd-ng a procedure and using relative proportions 
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of acarcing Materials suaiar t6 those deecritosd in 
Exa^nple 4, but using iaopropyi U-metbylthiocarbazoi-s- 
yDacetate, as obtained in Exaniple 232 a), as a starting 
material, the title conipomid was obtained in a yield of 
91* as an oil. 

to) (g-BSn^Vl ^4-^gthYlr.t11p ^^r ^^^ p^ ^ ^^^ 

Following a procedure and using relative proportions 
Of. starting materials similar to those described in 
Example 25, but using isopropyl (9-benzyl-4-methylthio- 
carbazDl- 3 -yDacetate, as obtained in a) above,' as a 
starting niaterial, tile title coinpound was obtained in a 
ijuantative yield as a solid melting lai-iBSoc. 

MUeaear Magnetic Resonance Spectrum {CDCI3, 27CIMH2) , 

2.42 (3H, singlet); 

4.22 (2H, singlet); 

5. 51 (2H, singlet); 

7.10 - 7,50 (lOH, multiplet) ; 

8.54 (IH, doublet, J - 7.9H2). 



■ ■ EXAMpt.'b; ^ ^ii 

f?-Bea?iYT rl- j,ggprPi?vVthj.PrsrbR7oi-4-m>ff,tiY] , - 2-vHt,.»niYi - 

Following procedures and using relative proportions 
of starting materials similar to those described in 
Examples 75, 76 and 77, but using {9-benzyl-i -isopropyl - 
nhio-4-methylcarbazol-2-yl) acetic acid, as obtained in 
E;«tnple 218, as a starting material, the title cot^pound 
was obtained as a solid melting at 231 - 23a "c. 
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Nuclear Magnetic Resonance Spectrum (tetradeuterated 
mechaaol, 27{)MH2> , 6 ppiti: 



1 


03 


(SH, 


doublet, J - 6.7Hz) 


2 


94 


(4H, 


multiplet) ; 




B3 


(2H, 


broad singlet) ; 


e 


43 


t2H, 


broad singlet) ; 


6 


9B 




47 C9H, multiplet) ; 


B 


21 


(IH, 


doublet, J •= 7.9Hz) 



(3-SenaY] , -4-iF.nprnrYl-l-iBOTirnnvlt-.h1r.^ ff|-^f,^^1 .^-^-^ ] 

acetic, Aild 

garbaspl - 2 - vl ) aegtar.P 

Following a procedure and using relative proportions 
of starting materials similar to those described in- 
Exait5>le 216, but using isopropyl (4 -iBopropyl-l.^lethyl- 
t^liocaxbazol-2-yl) acetate, as obtained in Exau^jle 189, 
as a starting material, the title compound was obtained 
in a yield oC 77V as an oil. 

acetic acia 

Sollowiag a procedure and using relative proportions 
of starting niaterials similar to those described in 
EKample 26, but using isopropyl (9-beazyl-4-isopropyl-i- 
isopropyltiiiocarbazol - 2 -yl) acetate, aa obtained in a) 
above, as a starting material, the title compound was 
obtained in a guantative yield as a solid melting at 217 
- 2aB<'C. 
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Nuclear Magnetic Resonance Spectrum. (CDCl^ + 
tetradeuterated methanol in a ratio of 20 : 1 v/v, 
270HHZ), 5 ppo; 

0-98 'C6H, doublet, J = 6.8Hz) 

1.50 C6H, doublet. J = 6.8H2): 

2.80 (IH. quintuplet. J - 6.SHZ): 

3,99 (IH, quintuplet, J » e.BHz): 

4,23 {2H, singlet); 

6.42 (2H, Binglet); 

V.04 - 7.42 OH, multiplet); 

a. 20 (IH, doublet, J . 7.9H2,). 



The oompouads of the present invention may be 
administeied in any suitable fashion for the desired 
treatment, foe example, the compounds of the present 
invention can be administered otally in the form of " 
tablets, capsules, granules, powders or syrups, or 
parenteraUy by Intravenous injection, or as 
BuppositociBB or the like. These pharmaceutical 
formulations can be pcepared by mixing the compounds of 
the present, invention with one or taore adjuvants, such 
as exclpients («.ff. organic excipients including'sugar 
derivatives, such as lactose, sucrose, glucose, mannitol 
or sorbitol: starch derivatives, such as corn etatoh 
mashed potato. «-8tarch, dextrine or carboxymethyl 
starch: cellulose derlvativeB, such as crystalline 
cellulose, low hydroiypropyl-substituted cellulose, 
hsrdcoxypropylmethyl cellulose, carboxymethyl cellulose, 
carboxymethyl cellulose calcium or internally bridged 
oarbojyroethyl cellulose sodium; gwm arabic; dexttan; and 
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Pullulan? inorganic excipients including, silicates, such 
as light silicic acid anhydride, synthetic aluminiua 
silicate or nagnesium meta- silicic acid aluminate; 
phosphates, such as calcium phosphate; carbonates, such 
as calcium carbonate; and sulphates, such as calcium 
sulphate); lubricants {e.g. metal stearates, such as 
stearic acid, calcium stearate or magnesium atearate; 
talc; colloidal silica; waxes, such as beeswax or 
spermacetij- boric acid; adipic acid; Eulphates, such as 
BOdiuro sulphate; glycol; fumaric acid; sodium benzoate; 
DL- leucine; sodium salts of aliphatic acids; lauryl 
sulphates, such as sodium laurylsulphate or magnesiiam 
lauryl sulphate; silicates, such as silicic acid 
anhydride or silicic acid hydrate; and the foregoing 
starch derivatives); binders (e.g. polyvinyl 
pyrrolidone, Macrogoi; and similar compounds to the 
excipients described above); disintegrating agents (e.g. 
similar cornpounds to the excipients described above; and 
chemically modified starch- celluloses, such as 
Crosscarmeldse sodium, sodium carboxymethyl starch or 
bridged polyvinyl pyrrolidone) ; stabilisers (e.g. 
2-hydroxybenzoates, such as methylparaben or 
propylparaben; alcohols, 'Such as chlorobutanol, benzyl 
alcohol or pheflylethyl alcohol j.beazalkonium chloride; 
phenols, such as phenol or cresol; thimerosal; 
dehydroacetic acid; and sorblc acid) ; corrigents (e.g. 
sweeteners, vinegar or per f urns, such as those 
conventionally used) ; diluents and the like. 

The compounds of the present invention may also be 
administered by any other suitable route, such as: 
parenterally, intravenously, eye-drops, suppositories, 
dermal patcih and sustained release formulations, using 
any suitable excipients, preservatives, flavourings, 
colourings and other ingredients aa appropriate and/or 
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nha.t is claimed is: 

1. A compound of foxmila (I): 




Z EBpreaenta a methylene group, a methine group, a group 
of formula >IIH or a group of f onraila =N- , and W 
repreaents a methylene group, a metMne group, a sulfur 
atom or a group of formula >S-.(0) , where x is l 
or 2, provided that Z doea not represent a group of 
formula >ME whan W represents a group oE Cormuia 
>S-{0)^; 

each ^uL^ represents a single bond or a double bond, 
provided that when W represents a sulfur atom or a group 
of formula >S-(0)^, then tha bond between w 
and z represents a single bond; 

at least one of Y^, Y^, and represents a 
carboxyl group, a protected carboxyi group, a 
sulfonaMde. ^roup, a protected sulfonamide group or a 
group of' foiinula - (A)p-B^-T''", 

wherein A represents an oxygen atom or a sulfur atom, 

represents a carboscyl group, a thiocarboxy 
group, a dithiocarboxy group, a protected carboicyl 
group, a protected thiocarboxy group, a protected 
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aithiocarboxy group, a sulfonamide group, a 
protected sulfonamide group or a tetrazolyl group, 
B represents a direct bond, an alkylene group 
which has from i to 4 carbon atoms, or an alkylene 
group whicii has from 1 to 4 carbon atoms and which 
is substituted by at least one substituent selected 
froTO substituents o, defined below, and 
E l9 0 or 1; 

any members of the group Y^, , and Y'* which 
are not as defined above may be the same or different 
and each represents a hydrogen atom, a halogen atom, a 
nitro group, a hydroxyl group, a thiol group, an amino 
group, an alkyl group having from 1 to 6 carbon atoms, 
an alkyl group having from l to 6 carbon atoms and which 
is substituted with aketo group or at least one 
substituent y defined below, an alkoxy group having 
from 1 to 6 carbon atoms, an alkyl thio group having from 
1 to 6 carbon atoms, an alkylsulf inyl group having from 
1 to 6 carbon atoms, an alkylsulf onyl group having from 
1 to 6 carbon atoms, an aryl group, an aralkylojty group, 
an aralkylthio Sfroup, 

and 

Y^, together with Y^, may represent a lactone group 
or a keto group; 

one of and represents a hydrogen atom, an 
alkyl group having from 1 to 6 carbon atoms, aji alkanoyl 
group having from 1 to 6 carbon atoms, an aryl group, an 
arylcarbonyl group having from 7 to 15 carbon atoms, ah 
aralkyl group, a carbojcyl group, a protected carboxyl 
group, a sulfonamide group, a protected sulfonamide 
group, or a group of formula -(Oj^-B^-T^, 

wherein 1^ represents a carboxyl group, a 
protected carboxyl group, a sulfonamide group, a 
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protected sulfonamide group or a cetrazolyl group, 
B represents an alkylene group which has from 1 
to e carbon atoms or an alkylene group which has 
from 1 

to e carbon atoms and which has one or more subatituents 
selected from amino groups, protected amino groups, 
hydroocyl groups and protected hydroxyl groups, and 
a is 0 or 1; 

the other of s} and represeatiag a hydrogen aCojn, 
an alkyl group having from 1 to 6 carbon atomB, an aryl 
group, or aa aralkyl group, 



a»il together represent a group of formula 
tifa'): 




-RH (lb-) 



[in which R^°, R^^ and R^^ are the sane or 
different and each represents a hydrogen atom, a 
hydro3cy group, a halogen atom, a haloalkyl group, an 
alkyl group having from 1 to 6 carbon atoms, an 
aO-kyl group having from 1 to e carbon atoms and 
having at least one gubatituent y defined below, 
an alkoxy group having from 1 to 6 carbon atoms, an 
alkylthio group having from 1 to 6 carbon atoms, an 
alkylsulfinyl group having from 1 to 6 carbon atoms 
or an alkylsulf onyl group having from i to S carbon 
atoms] ; 
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repreaeatB a hydxogea atom or an amino protecting 
group; 

said aryl groups being carbocyclic aromatic groups 
having from € to 14 carbon atoms, which niay be 
unsubstituted or substituted with at least one 
Bubstituent selected from substituents p defined below; 

the allcyl parts of said aralkyl groups having from i to 
3 carbon atoms, the aryl part being as defined .above; 

aubBtltvsnta « ■ . 

hydroxyl groups, alkyl groups having from 1 to 6 carbon 
atoms, alkoxy groups having from 1 to 6 carbon atoms, 
alkylthio groups having from 1 to 6 carbon atoms, aryl 
groups' as defined above and aralkyl groups as defined 

substituentH B ... 
halogen atoms, nitro groups, hydroxyl groups, amino 
groups, protected amino groups, alJcyl groups having from 
1 to 6 carbon atoms, alkoxycarbonyl groups having from 2' 
to 7 carbon atoms, carboxyl groups, carboxamide groups 
•and aralkojq^ groups wherein Che aralkyl part is as 
defined above,- 

enbalitup,nt,a y ....... 

hydroxyl groups, halogen atoms and aryl groups as 
defined above; 

and phatmaceutically acceptable salts and esters thereof. 

2. The compound of claim 1, wherein W is a methine 
group, a methylene group or a sulfur atom. 

3.. The compound of claim i, wherein W is a inethine 
group . 
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4. The coonpowid of claim 1, wherein represents h 
double bond. 

5. The compound of claim. l, wherein at least one ot 
Y , Y^, and Y* represents a carboxyl group, a 
sulfanamide, group or a group of formula 

6. The compound of claim i, wherein at least one of 
• Y^, Y^, Y^ and Y* represents a group of Connula 

7. me con^pound of claim i, wherein A r&presents an 
oxygen atom: 

8. The compound of claim 1, wherein represents a 
carbdjc/l group, a thiocarboay group, a. dithiocarboxy 
group or a tetrazolyl group. 

9. The compound of claim i, wherein T""- represents a 
carbojcifl group or a tetrazolyl group, 

10. The compound of claim i, wherein 3^ represents an 
alkylene group which has from i to 4 carbon acorns or an 
alkyleae, group which has from 1 to 4 carbon atoms and 
which is substituted by at least one aralkyl group. 

11. The compound of claim 10, wherein' said alkylene 
group has 1 or 2 carbon atoms. 

12. The compound of claim l, wherein e is 0. 

13. The compound of claim 1, wherein any members of the 
group Y^, Y^, Y^ and Y* which are not defined 

above are the same or different and each represents a 
hydrogen atom, a hydroxyl group, an alkyl group having 
from 1 to 6 'carbon atoms, an alkoxy group having from 1. 
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to 6 carbon atoms, an alkyithio group having from i to 6 
cartoon atoms, an alkylsulEinyl group having from 1 to 6 
carbon atoms, an alkyisulf onyl group having Croon i to 6 
•carbon atoms, an aralkyloxy group, an aralkylthio group, 

ajid 

T^, together with Y^, may represent a keto group. 

14. The conipound of claim l, wherein any members of the 
group Y^, Y^, and y'' which are not defined 

above are the same or different and each represents a 
hydrogen atom, an alkyl group having from 1 to 6 carbon 
atoms, an alkoxy group having from 1 to 6 carbon atoms 
or an alkyithio group having from 1 to 6 carbon atoms. 

15. The ,contpound of claim 1, wherein one of and 

S represents a hydrogen atom, an alkyl group having 
from 1 to 6 carbon atoms' or an aryl group. 

16. The compound o£ claim 1, wherein, one of and 

R represents a hydrogen atom or an alkyl group having" 
from 1 .to 4 carbon atoms . 

17. The coarpound of claim 16, wherein the other of 
and R represents a hydrogen atom, an alkyl group 
having from 1 to 6 carbon atoms or an aryl group. 

le. The conipound ol claim le, wherein the other of 
and represents a hydrogen atom or an alkyl group 
having from l to 4 carbon atoms, 

19. The con^jound of claim 1, wherein and 
together represent said group of formula (la). 

20. The compound of claim 19, wherein R""-", R^''- and 
R^^ are the same, or different and each represents a 
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hydrogen atom, a halogen atom, an alkyl group having 
from 1 to 6 carbon atoitra, an alkoxy '§roup having from i 
to 6 carbon atoms or an alkylthio group having from 1 to 
6 carbon atoms. 

21. The compound of claim 1, wherein represents an 
aralkyl group: 

22. The compound of claim 1, wherein R represents a 
benzyl or phenethyl group. 

23 . The compound of claim 1 , wherein represents a 
benzyl or phenethyl group substituted with at least one 
substituent selected from the group conBisting oZ 
halogen atoms and nitro groups . 

24. 'The conrpound of claim 1, wherein represents a 
benzyl group. 

23. The ccanpound of claim 1, wherein said aryl groups 
are selected from carbocyelic aromatic groups having 
from 6 to 10' carbon atoms and carbocyclic aromatic 
groups halving from S to 10 carbon atoms and which have 
at least one substitueht selected from substittiants g . 

25. The compound of claim 1, wherein said aralkyl groups 
are unsubstituted or substituted with at least one 
Bubatituen't selected front the group cohaiating of 
halogen atoms and nitro groins.. 



27. A compound of formula (X) ; 
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or is a. group of Poftmila 



Z is -C;i::i, >N- or -N-; ' 

tiie dotted lines individually indicate that the bond Co 
which they are adjacent is a single or a double bond; 

represents a hydrogen atom, a thiol group, a 
hydroxy group, a cyano group, an acetyl group, an alkyl 
group having from 1 to 6 carbon atoms, a perhaloalkyl 
group having 1 or 2 carbon atoms, an alkylthio group 
having from 1 to 6 catbon atoma, an alkyl group having i 
or 2 subatituehtB. selected from substltuenta g below, an 
aralkyl group or' an aralkyl group substituted with one 
or more substituents selected from substituents f below; 

and y^ are the same or different, and each 
represents a hydrogen atom, an alkyl group having from i 
to 6 carbon atoms, a carboxyl group, an alkyl carbonyl 
group having from 1 to 6 carbon atoms, a hydroxyl group, 
an alkoxy group having from 1 to 6 carbon atoma, an 
alkoxy group substituted with one or more substituents 
selected from substituents g below, a cyano group, a 
carbamoyl group, a group of Formula -CONK-^°r^^, 
wherein R'^" and R^-*- are as defined below, an 



wherein W is -S-, -Q:. 
>S-{0) where v is 1 
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alkylthio group having £rbm l' to 6 carbon atoms, an 
alylcthio group substituted with one or more subetttuents 
selected from aubatituents f below or an alkyl group 
substituted with one or mote substicuents selected from 
subatituents h below; 

represents'a. hydrogen atom, an alkyl group having 
from 1 to 6 carbon atoms, an al)toxy group having from 1 
to 6 carbon atoms, an aryloxy group, an aljcylthlo group 
having from 1 to 6 carbon atoms, a hydrojcyl group, a 
thiol group, a methylaulf onyl group/ a methylsulf inyl or 
an arylthio group ; 

represents . an alkylcarbonyl group having from l to 
S carbon atoms, a hydrogen atom, a methylsulf onyl grou:p, 
an alkyl group having from 1 to 6 carbon atcms, a 
benzoyl group, a benzoyl group substituted with one or 
more substltuents selected from Bubstitueats f below, an 
aryl group, aa aryl group substitued with one or more 
BuSstituents selected from substituencs f below, an 
alltyl group having from 1 to 6 carbon ato:?s and 
substituted with one or more eubstitueats selected from 
SUbstitueats h below, an aralkyl group wherein the alltyl 
part has .from 1 to 6 carbon atoms or an aralkyl group 
Wherein the alkyl group has from l to 6 carbon atoms and 
the aryl part ia substituted with one or more 
eubstituents selected from aubsticents f below; 

and are the same or different, and each 
represents a hydrogen atom or an alkyl group having from 
1 to e carbon atoms, 

together, and R'^ form a phenyl group fused at the 
bond joining and R^, said phenyl group optionally 
being substituted with one or more of substituenta f 
below, one of the ring carbon atoms optionally being 
replaced by a nitrogen atom; 
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said aryl groups and aryl parts of said aralkyl 
groups being carbocyclic arotnatic groups having frcm 6 
to 14 carbon atoita, wbich may be unsubstituted or 
substituted with at least one eubstituent selected from 
Substituents f defined below,- 

SubstltuenhH k; 

aryloxy groups, nltro groups, halogen atoms, carbamoyl 
Sroupa, hydrojqr groups, alkoxy groups having i to 6 
carbon atoaia, tetrazolyl groups, carboxyl groups and 
aryl groups; 

aryl groups, carbo^q^l groups, cyano groups, hydroxy 
groups, halogen atoms, thiol groups, amino groups and 
mono- or di- alkyl amino groups wherein said alkyl 
group-B each have from 1 to S carbon atomg, groups of 
formula CONIl^°R^^ wherein and R^^ each 

represents an alkyl group having from 1 to 6 carbon 
atoms or, together with the nitrogen to which they are 
joined form a cyclic or heterocyclic group, or a group 
of formula CSMR^V^ where 3?° and R^^ are as 
defined above; 

BUbBtinmnta Y 

tetrazolyl groups, carboxyl groups, phenyl groups, 
phenyl substituted with one or more substituents 
selected from s-jbstituents f above, carbamoyl groups, 
sulfonamide groups, protected sulfonamide groups, 
carbonylulfonamide groups, hydroj^ri groups, alJcoxy 
groups having 1 to 6 carbon atoms, thiol groups, 
alkylthio groups having from i to 6 carbon atao^, aryl 
groups, heterocyclic groups, carbonyl groups, 
thiocarbonyl groups, groups of Formula C0NS^°a3^ 
wherein R^^ and R^^ each represents an alkyl group 
having from 1 to 6 carbon atoms or, together with the 
nitrogen to which they are joined form a cyclic or 
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heterocyclic group, or a group pf. Fonnula CSNR^°r31 
where and R^^ are as defined above; 

PROVIDE) THAT not all of Y^, Y^, y^, and 

are -hydrogen atoms and, when the dotted lines represent 

single bonds, then any of y^, , Y^ and Y* may 

also represent a keto group and/ or any of Y^, Y^, 

Y and Y* inay also represent two such groupa 

r^. and-Tf*, 

aad phaimacautically acceptable salts' and esters thereof. 
28. A cGo^wund of formula (I): 




wherein: 

YI, Y2, Y3 aad Y4 are the same or different and' each 
represents a hydrogen atom, a halogen atom, a nitro 
group, a cydno group, ^ hydroxyl group, a thiol group, 
an amino group, an alkyl group having from 1 to 6 carbon 
atoms, an alkyl group having from i to 6 carbon atoms 
and substituted with a keto group or at least one 
substituent « defined below, a haloalkyl group having 
from 1 to 6 carbon atoms, an alkyithio group having from 
■1 CO 6 carbon atoms, a carboscyl group, a protected 
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carboxyl group, a sulfonamiiia group, a protected 
sulfoneuttide group or a group of formula 

wherein T-*- represents a carboxyl group, a 
thiocarboxy group, a flithiocarboxy group, a 
protected carboxyl group, a protected thiocarboxy 
group, a protected dithiocarboxy group, a 
sulEbnamide group, a protected Bullonaniide group or 
a tetrazolyl group, represents a direct Ijond or 
an alkylene group which has from 1 to 4 carbon atoms 
and which is unsubetitutad or is substituted by at 
least one of substitweats a, defined below, and u 
is 0 or 1; 

one of R-'- and represents a hydrogen atom, an 
alkj^l group having from 1 to 6 carbon atoms, an aryl 
group, a substituted aryl group, an aralkyl group, a 
substituted aralkyl group, an oxazolyl group, a 
substituted oxazolyl group, a carboxyl group, a 
protected carboxyl group, a sulfonamide group, a 
protected sulfonamide group, or a group of formula 
-tA)p'B^-T^, wherein A represents an oxy^sa atom 
or a sulfur atom, rejireaents a carboxyl group, a ' 
protected carboxyl group, a sulfonamide group, a 
protected sulfonamide group, or a tetrazolyl group, 
represents an alkylene group which has from 1 to S 
carbon atoms and which is unsubstituted or has one or 
more substituents selected from amino groups, protected 
amino groups, hydroxyl groups, protected hydroxyl 
groups, oocasolyl groups and substituted oxazolyl groups, 
and s is as defined above; 

and the other of and represents a hydrogen 
atom, an alkyl group having from 1 to 6 carbon atoms, an 
aryl group, a substituted aryl group, an aralkyl group 
or a substituted aralkyl group; 
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and together represent a group of formula (la) : 



.R5 

.R6 (la) 



[in which R and are the same or different 
and each repreaents a hydrogen atom or an alJcyl 
group 

having from 1 to 6 carbon atoms ; 

and R^ are the same or different and each 
rapreaente a hydrogen atom or a group of fonmila 
-{0)p-(CH2)jj-T^ In which represents a 
carbojiyl group, a .protected carboocyl group, a 
Bulfonamide group, a protected sulfonsunide group, 
a tetrazolyl group and n-0, 1 or 2, and e is as 
defined above; 



R represents a hydrogen atom or a hydroxyl group; 

r'' represents a hydrogen atom, a carboxyl group, a 
protected carboxyl group, a salfoaamide group, a 
prOtfectfed sulConamide group,' or a group of formula 
-{0)p-B^-T* in which repreaents a 
catboxyl group, a protected carboxyl group, a 
sulfonamide group, a protected sulfonamide group, oi 
a tetrazolyl group and B'' repreaents an alkylene 
group which has from 1 to 4 carbon atoms and which 
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is unsubstitutea or ia substituted by at least one 
of subatituenta a, and 2 is as defined above; 

represents a hydrogen atom; 



when represents an alkylthio group having from 
1 to 6 carbon atoms, r'' and R^ together 
represent a lactone group; 

reprasenta a hydrogen atom or an alkylthio 
group having from i to 6 carbon atoms; 



E and R together repreaent an 0x0 group] ; 




[in which r". r", R^2 ^13 

or different and each represents a hydrogen atom, 
alkya group having from 1 to 6 carbon atoms, a 
hydroxyalkyl group having from 1 to S carbon atoms 
an alJcylthio group having from X to 6 carbon atoms 
a hydroscyl group,' a qarhoxyX group, a protected 
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carboxyl., group, a sulfonamide group, a procected 
sulfonamide group, or a group of formula 
-(0)p-B*-T* 

in whicb represents a carboatyl group, a 
protected carboxyl group, a ..sulfonamide group, a 
■protected sulfonamide group or a tetrazolyl groui 
B__^_repregents an alkylene group which has from i 
to 4 caxbon atoms and which ig uugubsticuted or i 
substituted by at least one of eubstitueuts «, 
and, ana e ia as defined abbvel ; 



[in which R^* represeata a hydrogen atom, an alkyl 
group having from 1 to S carbon atoms, a hydroxy- 
alkyl group having from l .to E carbon atoms, a 
hydroxyl group, a carboxyl group, a protected 
carboxyl group, a sulfonamide group, a protected 
Bulfonamide group, or a group of formula 
-(0)p-B^-T= in which B* and p are as 
defined above,- R^^ and R^^ are the same or 
different, and each represents. a hydrogen atom, an 
aikyl group having from 1 to fi carbon atoms or an 
aryl group; Z is a methylene group, a group of 
fonmila >KH or a group of formula >N- , and W is 
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a raethylena group, a sulfur atom or a group of 
formula s.S-{0}g, where q ia 0, 1 or 2, 
preferably i or 2, providad that at least one of W 
ana Z is a methylene group} ; 

^ represente a hydrogen atom or an amino protecting 
group; 

said substituents a are hydrqxyl groups, aryl groups, 
aralkyl groups and substxtutad ara.lltyl groups; 

and pharmaceutically acceptable aaltg and esters thereof. 

29. A compound of formula Cii) : 



0 



wherein: 

represents a hydrogen atom, a halogen atom, a nitro 
group, a hydroxy 1 group, an amino group, an alkyl group 
having from i to 6 carbon atoms, an aryl group, a 
substituted aryl group, an arallcyl group, a substituted 
aralkyl group, or, when both R^' and R^' are 
hydrogen atoms, a group of formula -B-T, wherein T 



represente a carboxyl group, a sulfonamide group, a 
protected sulfonamide group or a tetrazolyl group and B 
represents an alkyiene group having from 1 to 4 carbon 
atoms and being optionally substituted by a phenyl or 
benzyl group, said phenyl or benzyl group being 
optionally substituted by one or mors substituents 
selected from halogen atoms, nitro groups, hydroxy! 
groups, amino groups and methyl groups; 

represents a hydrogen atom or a group of formila 
-B'-T', wherein T' represents a carboxyl group, a 
sultonamide group, a protected sulfonamide group, or a 
tetrazolyl group and B' represents "an alkyiene group 
having from i to 4 carbon atoms and being bptlonally 
substituted by an amino group; 

tepresentp a hydrogen atom; 

R'^ ■ and together represent a group of formula 
(la) : 




are the same or different 
a hydrogen atom or an alJiyl 
to 6 carbon atoms; 



[in which R'* and R*' 
and each represents" 
gl-oup having from 1 
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and R^' are the same or differanc and each 
represents a hydrogen atom or a group o£ formula 
-iCH^jjj-T" in which T" represents a carboscyl 

a sulfonamide group, a protected sultonsuttide group 
or B. tetrazolyl group and n-0, l or 2; 

represents a hydrogen atom or a hydcoxyl group,- 

r'' represents a hydrogen atom or a group of 
formula " < CHj ) j^^- T in which T" ' represencs a 
carboayl group, a sulfonamide group, a protected 
sulfonamide group, or & tetrazolyl group and m-O, 

or 2; 

represents a- hydrogen atom or, together with 
H^, represents a lactoae group; 

represents a hydrogen atom, a keto group or a 
Diethyl thio group] ; 



R""-' and R^' together represent a group of formula 




Ub") 



[in which represents a hydrogen atom or an 
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alkyl group having from 1 to 6 carbon atoms; 

^^'^ represents a hydrogen atom or a. group o£ 
formula - ICH^) ^-T" '< in which T" " represents a 
carboxyl group, a sulEoaaraide group, a protected 
sulfonamide group, or a tetrazolyl group and n is as 
defined above; 

S.^ represents' a hydrogen atom, a hydroxyl group, 
a carbojcyl group, a sulfonamide group, a protected 
sulfonamide group, or a group, of formula -(0) -B"-T"'" 
in which T"" represents a carboxyl group, a sulfonamide 
group, a protected sulfonamide group, or a tetrazolyl 
group, p-0 or.l and B' represents an alkylene group 
having from 1 to 4 carbon atoms and being optionally 
substituted by a hydroxyl group, a phenyl group or a 
benzyl group, said phenyl or benzyl group being 
optionally substituted by one or itiore substituents 
Eelected from halogen atoms, nitro groups, hytlroxyl 
groups, aisiiao groups and metliyl groups; 

R^^ represents a hydrogen atom, aa alkyl group 
haying frrai 1 to 6 carbon atcma, or a methylthio 
group] ; 



R represepts ^ hydrogen atom. or an alkyl group having 
from 1 to e carbon atoms substituted with a keto group 
and/or a phenyl , group , said phenyl group being 
optionally substituted with one or "more substituents 
selected from halogen atoms, nitro groups, hydroxyl 
groups, amino groups and methyl groups; 

and pharmaceutically acceptable ealta and estsrs thereof. 



30. A conipound of formula (II) : 
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is 



wharsin: 

pne of R^' and R^' represents a hydrogen atom, an 
aJDqrl group having from l to 6 carbon atomB, an aryl 
group, a s\ahBtiCute<i aryl group, an aralkyl group, a 
substituted aralkyl group, an oxazolyl group, a. 
substituted oxazolyl group which is substituted by at 
least one of substitueata § ' , defined below, a group 
of formula - (A)p-B^-COOH, where A represents an 
oxygen atom or a sulfur atom, p is 0 Or 1, 
represents an alkylene group which has from 1 to £ 
carbon atoms and which is unsubstituted or is 
substituted' by at least one eubstltuent selected from 
amino groups, protected amino groups, hydroxyl groups, 
protected hydroscyl groups, oxazolyl groups and 
substituted oxazolyl groups; 

and the other of and H^' represents a hydrogen 
acorn, an alkyl group having from i to e carbon atoms, an 
aryl grdupj a substituted aryl group, an arsajcyl group 
or a substituted aralkyl group; 

or 

and R^ together represent a group of formula 
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(Id) , (le) or (Ic) : 





(le) (Ic) 

R^'' and J5,^° are the same or different and each 
. represents a hydroxy group, a haloalkyl group haying 

from 1 to 6 carbon atoms, a 'hydroxyalkyl group having 
^ from 1 to 6 carbon apoirs, a carboxyl group, a protected 
carboxyl. group, a sulfonamide group,' a protected 
sulfonamide group, or a grciup of forimila 
- tO)p-B^-T^, 

where rapresents an alkylene group which has 
from 1 to .4 carbon atotts and which is unsuhstituted 
or. is substituted by at least one of substituents 
T' , defined below, represents a carbojcj^l 
group, a protected ?arbo3cyl group, a sulfonamide 
group- a prbcected aulfonamide group, or a 
tetrajiplyl group, and a is as defined above,- 

and a"' .axe the same or different and each 
represents a hydrogen atom, an alkyl group having from 1 
to 6 carbon atoms, a haloalkyl group having from l to 6 
carbon atoms, or an aryl group; 



Z i-epresenta a methylene group, a group of fotmula >NH 
or a group of "f ormula >N- ; 

w represents a methylene group, a sulfur atom or a group 
of formula >S-(q) wherein g is as defined above; 
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provide.il tliat at least otoe of w and Z is a methylene 
group; ... 

R^-"-' represents a hydrogen atom, a haloalkyl group 
having from 1 to 6 carbon atoms, or an alkylthio group 
having from 1 to 6 carbon atoma; 

R^ represents a hydroxy group; 

represents a cartooxyl group, a protected earbojtyl 
group, a sulfonamide group, a protected sulfonamide 
group, or a group of formula -b'^-t', 

where b'' represents an alkylene group which has 
from 1 to 4 carbon atoma and which is unsutoatituted 
or is aubsfcituted by at least one of subetituents 
Tf', defined below, and t'' represents a carboxyl 
group, a protected carboxyl group, . a pulf onamide . 
group, a protected sulf ouaitiide group, or a 
tetrazolyl group; 

represents a hydrogen atom or an alkylthio group 
having from X to 6 carbon atoms; 

or 

e'' and together represent a lactone group, when 
R^ represents an alkylthio group having from 1 to 6 
carbon atoms; 

or 

R^ and R^ together represent a oxo group; 

R'' represents a hydrogen atom or an amino-protecting 
group; 
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represencs a hydrogen atom, a halogen atom, 
carboxyl group, a protected carboxyl group, a 
Bulfonamlde group, a protected sulfonamide group, or a 
group of formula -B^-T^, 

where represents an alJcyiene group which has 
from 1 to 4 carbon atoms and which Ig unsubstituted 
or is substituted by at least one of substicuents 
y', 'defined below, and represents a carboxyl 
gro;^), a protected carboscyl group, a eulfoaaaiida 
groi^p-;- a'iirotected sulfonaiaide group, or a 
tetrazolyl group; 

said aubstituente p' are selected from alkyl groups 
having from i to 6 carbon atoms, aralkyl groups, 
substituted aralkyl groups, carbojcyl groups, nitro 
groups, halogen' atoms and cyano gfoups; 

said substituents y are selected from hydroxy groups, 
aralkyl groups', and substituted araikyl groups; 

and pharmaceutically acceptable salts and estets thereof. 

31. A compound of formula {i) : 




wherein: 
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R repreaeuta a hydrogen atom; 

R'^ repjcesencs a hydrogen acom; 

R^' and together represent a group of formula 
(If) : 




represents a hydrogen atom, an airalkyl group, an 
aralkyl group which ia substituted fay at least one of 
suBstituentB b, defined below, or an aromatic acyl 

represents a hydrogen atom, a thiol group, an alltyJ. 
group having from i to 6 carhon atoois, a halbalkyl group 
having from 1 to 6 carbon atoms, a sulfonamidfe group, a 
protected sultonajnide group, or a group of fonnula 
-B-COOH; 

represents a hydrogen atom, an alkyl group having 
from 1 to 6 carbon atoms, an alkylthlo group having from 
1 to 6 carbon atoms, a haloalkyl group having from i to 
6 carbon atoms, a sulfonamide group, a protected 
sulfonamide group, or a group -of formula -E-COOH or 
-E-Tet, where Tet represents a tetrazolyl group; 

Y'^ represents a haloalkyl group having from 1 to 6 
carbon atoitis, a eulfoaaJnide group, a protected 
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suifonaialde gxpup, a. group of SowniJ-a -E-OOOH or -E-Tet 
where Tat is .as defined aiiove; 

xepresentB a hydrogen atom, an aUcyl group havlag 
.ir«n 1 to 6 carbon atoms, a haloalkyl group ha..ing from 
1 to 6 caxbon-atoms or a halogen atom; and 

E represents an alkylene group which has from 1 to 4 
carbon atoms and which is unsuhatituted or is 
substituted by at least one of subetituents y, 
defined below, or an oxyalkylene group which has from 1 



a and which is uneubstituted or is 
substituted by mi least one of substituents y' 
defined below; 



(1) when R and r2 both represent hydrogen atoms 
at least one of y\ . and represents a group 
of formula -E-COOH and does not represent a 
hydrogen atom; 

(2) when it^' and h2' together represent a group of 
formula (If), represents a carboxy group and 
represents a hydrogen atom, Y^, Y^ and V* do not 
all represent hydrogen atoms; 

(3) when R^' and R^' together represent a jroup of 
formula (If), y^ represents a cartaoxy group, 
represents a hydrogen atom, and one of and Y^ 
r^resents a carboxy group, .r^ ^^es „ot represent a 
hydrogen atom; 

(4) When R^' and R^' together represent a group of 
fonmila (If), Y represents a carboxy group, and at 
least one of y\ y^ and Y* represents an.alkyl 
group, R does not represent a hydrogen atom; 
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(S) when R^' and R^' together represent a group of 
formula (If) , represents a carboxy group and 
represents a halogen atom, and do not both 
represent hydrogen atoms; 

said substicuenta f ' are selected from alkyl groups 
having from 1 to 6 carbon atoms, aralkyl groups, and 
aralkyl groups substituted by at least one of _ 
substituenta c , defined below; 

said substituenta i are selected from halogen atoms 
and nitro groups, 

32 . A cco^und of formula ( III) : 




wherein: 

the dotted circle indicates that the ring in which it is 
present is fully unsaturated; 

represents a benzyl group optionally aubstituted 
with ona or more subatituents selected from halogen 
atoms, amino groups, nitro groups and hydroxy groups; 

R^^ represents a group of formula -Q-Alk-COOH wherein 



^ '1' 
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Q represents an oxygen atom or a direct bond and Alk 
represents a lower aikyiene group, Alk optionally 
being substituted with a benzyl group optionally 
further substituted with one or more subatituents 
selected from 

halogen atoms, amino groups, nitro groups and hydroxy 
groups ; 

■ represents a hydrogen atom; 

repreaettts a hydrogen atom or a. lower alkyl group; 



OR 

the dotted circle indicates that the core triple ring 
structure is a 1,2 ,3, 4-tetrahydrocarbazole; 

^22' ^ represent hydrogen atoms and 

R represents a lowet alkyl group substituted with a 

carboxyl group; 

and r-l. 

33. The eonpound of claim I, in which: 

Y-"", and Y* each represents a hydrogen atom; 

represents a hydrogen atom, a halogen atom, a nitro 
group, a hydroxyl group, an amino group, an alkyl group 
having from 1 to 6 carbon atoroa, an alkylthio group 
having from 1 to S carbon atoms, a carboayl group, a 
protected ..carboxyX group or a group of formula 
-(OJp-B^-T^, 
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wherein represents a carboxyl group, a 
protecced carboxyl group or a tetrazolyl group, 
represents an alfcylene group which ha* from a to 3 
carbon atoms and which ia unsuhstituted or la 
substituted by at least one of substituents «' , 
defined below, and a is a or 1; 

represents a hydrogen atom, a carboxyl group, a 
protected carboxyl group, an alkyl group having from 1 
to 6 carbon atoms, an aryl group, a substituted aryl 
group, an aralkyl group, a substituted araikyl group or 
a group of formula -B^-COOH, wherein represents a 
carboxyl group, a protected carboxyl group or a 
tetrazolyl group, represents an alJqflene group 
which has from 1 to 4 cartoon atoms and which is 
unsubBtituted or is substituted by an amino group or a 
protected amino group; 

repreaeate a hydrogen atom, an alkyl group having 
from 1 to 6 carbon atoma, an aryl group, a substituted 
aryl group, aii aralkyl group or a substituted aralkyl 
group; 

or 

and ■ together represaat a group of f onmila 
(Id) : 




(Id) 
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liiJ which. represeata a hyiSrogen acom or a 
hydroxy 1 group; 

r' represents a hydrogen atom," a carboxyl group, a 
protected carboxyl group, or a group of fotraula 
-B -T .in which representa a carbosqrl 
group, a protected carboxyl group or a tetrazolyl 
group and represents an alkylene group which 
haa from 1 to 4 carbon atoraa and which ia 
unsnibatituted or is substituted by at least one of 
substftu'enta y • ; 

represents, a hydrogen atom or an alJcylthio 
group having from i to s carbon atoma; 

when represents an alkylthio group, r' and 
a together represent a lactone group; 



and together represent an oxo group] ; 



and R^ together represent a group of formula 



[in which represents a hydroxyalkyl group 



wo 96«(3377 



2196046 

-338- 



PCTflP9S0M94 



having from 1 to 6 carbon atoms, a hydroxyl group, a 
carboxyl group, a protected carboxyl group, or a 
group of formula - (0>p-B*-T^ 

m which represents a carboxyl group, a 
protected carboxyl group or a tetrazolyl group, 
B representa an alkylene group which has from l 
to 4 carbon atoms and which is unsubstituted or is 
substituted by at least one of substituents y', 
and, and b is defined above] ; 



E.^ and together represent a group of Connula 
CIc) : 

— j RlS 



[in which R represents a hydroxyalkyl group 
having from 1 to 6 carbon atoms, a hydroxyl group, a 
carboxyl group, a protectad carboxyl group or a 
group of formula - (0)p-B*-T^ in which T^, 
B* and E are as defined above; R"^^ and R^^ are 
the same or different, and each represents a 
hydrogen atom, an alkyl group having from 1 to € 
carbon atoms or an aryl group; and Z is a methylene 
group, a group of formula >MH or a group of 
formula >N-] ; 

represents a hydrogen atom or an amino protecting 
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said STibstituents «' are hydreatyX groupB, aryl groups 
and aralkyl groups; 

and phannaceucically acceptable salts and eaters thereof. 
34. The compound of claim i, in which: 

represents a hydrogen atom; 
R^'. represents a hydrogen atom; 

and E.^ together represent a group of formula 
(If) : 




R represents a hydrogen atom, an. aralkyl group, an 
aralkyl group which is substituted by at least one of 
Bubstituents t , defined below, or an aromatic acyl 

y:^ represents a hydrogen atom, an al}cyl group having 
from 1 to 3 carbon atoms or a group of formula -E'-COOH; 



I? . represents a hydrogen atom, an aXkyl group having 
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from X CO 3 carbon atoms, an alkylthio gtoup having from 
1 to 3 carbon atoms or a group of formula -B' -COOH or 
-E'-Tet, where Tat represents a tetrazolyl group; 

representa a group of formula -E'-COOK or a group 
-E'-Tet, where Tet is as defined above; 

represents a hydrogen atom, an al)cyl group having 
from 1 to 3 carbon atoms or a halogen atom; and 

E' represents a direct bond, an alkylene group which has 
from 1 to 3 carbon atoms and which is unsuJaetituted or 
is substituted fay at least one of subatituents t' , 
defined below, or an oxyaXkyleae group which has from 1 
to 3 carbon atoms and which is unsubetituted or ia 
substituted by at least one of substituentB i • , 
defined below; 

and pharmaceutically acceptable salts and esters thereof. 

35. The compound .of claira 34, wherein E''-' and 1?' 
together represent a group of formula (If) . 

3S. The compound of claim 34, wherein R"* repreBente an 
aralkyl group, an aralkyl group having one or more of 
aubstituents p' or an aroniatic acyl group. 

37. The coniiound of claim 34, wherein represents an 
aralkyl group or an aralkyl group haviilg one or wore of 
subatituents p' . 

33. The coK^jound of claim 34, wherein represents a 
benzyl group or a benzyl group having one or more of 
BUbstituents p' . 

39. The compound of claim 34, wherein r"" represents a 
hydrogen atom, a group of formula -E'-COOH, or a group 
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of formula -E'-Tet, wherein Tet is a tetrazolyl group. 

40. The contpound of claim 34, wherein represents a 
hydrogen atom. 

4i.. The coBipciujae! of claim 34, wherein repreaenta a 
hydrogen -atom, an alkylthio group having from 1 to 6 
carbon atoms, a group of forimila -E'-CCX>H, or a group of 
• formula -B'^-Tet, wherein Tet is a tetrazolyl group. 

42. The cair£)6utid of claim 34, wherein represents an 
all^lthio group having from 1 to 3 carbon atoms. 

43. The conrpound of claim 34, wherein. represents an 
alkylthip group having from 1 to 6 carbon atoms. 

44. ^e confiouad of claim 34, vAiersin 7^ represents an 

alkylthio group having from i to 3 carbon atoms, 

45. The compound of claim 34, wherein. Y* represents a 

, halogen atom or an alkyl group haying., from. 1 to 6 carbon 
atoms. 

46. The compound of claim 34, wherein Y^ represents an 
alkyl group having from 1 to 3 carbon atoms . 

47. The compound of claim 34, wherein E' represents a 
direct bond, an aljsylene group having from 1 to 3 carbon 
atoms, a substituted alkylene group which has from i to 
3 carbon atoms and is substituted by at least one of 
substituenta i ' , an oxyalkylbne group having from X to 

3 carbon atoms or a substituted oxyalkylene group which 
- has from 1 to. 3 carbon atoms and is substituted by at 
Idast one of substituenta a'. 

48. The compound of claim 34, wherein E' represents a 
direct bond,, an alkylene group having from 1 to 3 carbon 
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atoms, a aubatituted alkylcae .group which has from l to 
3 carbon atoms and is substituted by at least one of 
substituents or aa oxyalkylene group having from 1 
to 3 carbon atoms. 

49. The compound of claim 34, wherein E' represents a 
direct bond, an alkylene group having from l to 3 carbon 
atcsns, an alfeyleue group which has from 1 to 3 carbon 
atoms and is substituted by at least one substitueut 
selected from the group consisting of aralJcyl groups aad 
. arallcyl groups substituted by at least ome of 
substicuentg p-, an oxyalkylene group having from i to 
3 carbon atoms or .a substituted oxyalkylene group which 
has from l to 3 carbon atoms and is substituted by at 
least one substituent selected from the group consisting 
. of aralkyl groups and aralkyl groups substituted by at' 
least one of substituents p ' . 

5D.^ The compcund of claim 34, wherein E' represents a 
difect bond, an alkylene group having from i to 3 carbon 
atoms, a substituted alkylene group which has from l to 
3 carbon atoms and is substituted by' at least one 
substituent selected from the group consisting of 
aralkyl groups- and aralkyl groups substituted by at 
least one of substituenta p ' , or an oxyalkyiene group 
having froro 1 to 3 carbon atoms. 

51. The compound of claim 1 for use in the treatment of 
dementia . 

52. The compound of claim 1 for use in the treatment of 
Alzheimer's disease and delirium. 

53 . The compound of claim i for use as sedatives for the 
central nervous system. 



54 . The compound of claim i for use in the manufacture 
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of .si itiedt'cament for th^ treatment of AlzUeimer' s disaase.. 

55. - A method of . regulating ml receptor response ia vivo in 
a. mammalian subject, comprising the step of administering 
to said subject an effective amount of a selective 
allosteric effector to regulate said receptor. 

56. The aaethod of claim 55 wherein the allosteric effector 
exbibits positive cooperativity with acetylcholine at said 
receptor. . 

57. The method, of claim 55 wherein said selective 
.. .all,pst;e?;4!? .e«e,c.t;9=f»iR .file coinpound of claim i. 



58. The method of claim 5S wherein said selective 
allosteric effector is the conpouna of claim 2. 
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FIG. la 

Theoretical curves of effect of allosteric agent 
on binding of ^H-NMS alone and with ACh 

riHS°'^^^°' *^ACh~^°*' concentration 
NegaUve allosterism (of 0-15) at 'h-NUS and ACh 
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FIG. lb 



Theoretical curves of effect of aliosteric agent 
on binding of ^H-NMS alone and with ACh 

■ ^"h-nus"-^'^ • ^ACh~^^ ' at the Kd concentration 

. Positive allosterism (2) at ^H-NMS. -ve (.15) at ACh 
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FIG. Ic 

Theoretical curves of effect of allosteric agent! 
on binding of ^H-NMS alone and ■with ACh 

■ K>j,_^s=10'°, K^ch=lO^ [^H-NMS]=i0.4nM, [ACh]=30MM 
positive allosterism (3) at 'h-NMS. neutral at ACh 
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